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-This study was designed to investigate the effect of mastery 
of three, prereading skills, itter order, ^lettei? orientation , and 
word d<*tail, on subsequent f4r^t-gi«?3^^reaj'^ achievement . Pfior, 
to this study, 'I.e sKills investigated had been shown to be 1) rea- 

' aonably independent, lieasuraSle and teachable, 2) among the best 
predictor^ pf first-grade read/ng adiievement, and 3) a part of the 

'repertoire of superior first-grade readers. There was a need, however, 

' to look more closely at D'^^e relationship of these three skills 
to subsequent first-grade read^^achievement, 2) the effect of mastery, 
on the -^reading achievement of studen(s who gain thastery before- first «» 
grade, 3) the effect of gaining ir^nstery at different times during 
the first gradfe, 4) the degree to which mastery effects the reading 
achievement of children from high, middle and low socioeconomic . 
levels and 5) the efficiency of different types of • systematic instruction 
in moving children from non-^ftastery. mastery of the three skills* , 

The study included 1,068 students from A2 randomly "'fealec ted 
classrooms in 20 elementary schools in Fort Worth, Texas. Treatments 
' were randomly assigned to intact classroo^ifs^^ith 16 classroom groups 

' receiving systematic skill instruction involving geometric shapes/ 

. r 

outline figures stimuli, 11 classroom groups receiving systematic 
skill instruction involving Ictter/wr d bcmuli and IS' classroom gropps 
receiving no systematic skill Instru 'on Each of the 35 twenty 
minute skill lessons wer<i^ administered on a daily bases by individual 
classnoora teachers from September 29 - November 17, 1975. Proceeding 
th« period Lof systematic skill instruction the PRS Prereading Skills 
Teat (1975) and the Metropolitan Rending Readiness Test (1969) were 
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XV 



administered . to all students in the 42 classrooms. -Immediately t% 
^followjlng and 18 weeks subsequent to the termination of skill 
instruction, the PRS Prereading Skills Test was r6administered 
and the Gates-MacGinitie Reading Achievement Tests, Primary A, , 
Forms 1 and 2 (1965) were given. 

To examine the effect of mastery and non-mastery of the skills , 

on subsequent first-grade reading achievement, two-tailed t-tests of 

J 

significance were computed for differences in reading, achievement of 
groups of children demonstrating mastery of the selected skills and 
groups of children not demonstrating mastery. One-hundred and seventy- 
four comparisons were made with one-hundred and fifty-two of the / 
comparisons being between studei^t^? of comparable socioeconomic level. 




ethule background and age'. 



Results indicated that a statistically significant difference 
■ • ■■* I 

existed 1) between the reading achievement scores of students who 

began first grade with a mastery of the skills and students who did 

not and 2) between children who attained mastery by November and 

students who did not. Children who first demonstrated performances 

of mastery in March outperformed students who never demonstrated mastery 

but differences in the performances between the groups were not 

etatistlcally significant. While the ntimber of students in Treatment 

f^roups who changed from non-mastery to mastery was significantly greater 

than the number of students who chai^^ged in Control groups, training 

fusing geometric forms/outline figures* or letter/word stimuli did 
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XVI 



not differ in impact on mastery .of the skills. On the basi^ of 
.the repjlts of this study, it was concluded that mastery ^o^ the 
three selected .s^kills 'positiWly affect f irst-jgrade readi'ng 
achievement and that instructio\ in'^these skills appears to be 
j^orthwhile»i^ ^ ^ 
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CHAPTER I : 



RATIONALE 



Introduction 



Thc'purpos^ of this study is to examine the effect of mastery 
and non-mastery of three prereading skills 6n subsequent first-grade 
reading ac;liicvement . To achieve this purpose, the reading achievement 
scores of groups of first-grade children demonstrating mastery of the 
selected skills were compared to the reading achievement scores of 
groups of first-grade children not demonstrating mastery. 

Scores used as measures of reading achievement were the raw per- 
formance scores on the VocaJ>ulary and Comprehension Subtests of a 
November and a March administration of the G?itcs Reading Achievement 
Test, Primary A, Form 1 or 2 (1965), total scores (Jn- both of tlie-se 
tests and the sum of total scores on both of these t^sts. Mastery of. 
the three prereading skills was demonstrated by a score of 87.5% 
corT'.'ct on each of the three visual suhtestii of the criterion- 
refere.ncr-:d ?RS Prereading Skills Test (197.5^. - 

The three prerec>d^^g in this study, letter order, letter - 

orientation knd wrrd detail, as defines! on page 4, have, been shovn to 
, rons'''«iab'ly\/ndepenciont, mc.asurcithJe a\\d teachable" sktl li>^(Calf co f 

. . . x 
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Chapman and Von(wkx, 1972). Taken" together these skills have. also 
been shown to be among the be§t predictors of first-grade .reading 

f 

.achievement. ' The^kills' appear to +iave been.mas.tercd fey superior 

first-grade readefis,- Additiopaliy , there is evidence that the 

y ' ^^^^^^ ' ■ 

abili^ to mbve"^ fr'oift-noD-aastery to mastery of these skills occurs 

best through/a program of systematic instruction (Venczky, Leslie 

and Green» iW^^-feaipi, Zajano, Hubbard and Pittelman, 1973)- 

There^ls a continuing need , hoVever , to look more closely at 1) tfie 

relationship of these three skills to subsequent first-grade read- . 

ing achievement, 2) the effect o'f mastery Ion the Yreading achievement 

of- students who gain mastery ' before first grade, 3) the effect of 

gaining mastery at different times during the first grade, 4) 

degree to' which mastery effects the reading achievement of children 

from high, middle and. low socioeconomic levels and 5) the efficiency 

of different types of systehiatic instruction in moving children from 

non-mastery to mastery of tnfe . three skiljLs. 

This study was designed to provide insights for examining such 

unanswered questions as these: ^ 

1. Will the level of first-grade reading achievement of students 
who master the skill's be higher than thp level of first-grade ^ 

readihg achievement of non-mastcrs^^^: " ^ 

2. Is mnstery of the skills simply a concomitant of superior 

reading iibil^lty or does mastery of the skills contribute to reading 
ability? 

3. Is th*^^ tine Jjt which mastery occurs related to the effect of 
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. mastery on^reading achieveihcnt i 



4. Do children from Miff erent 'socioeconomic levels differ in 



the extent to which they benef M; from mastery? 

5. Does trailing ^hich^ emphg^izQS^eometric shapes/out liiie fig- 
ures or letter/wot^d stinftili . differ in 'itc impact on tngstery of 
selected skills? . , / ^ 

Implicit ;in ijie design of the study is the^assumption , that* children ^ 
who attain mastjfry of tlie t\iree selected prereading skills will attain - 
a significantly higher le^e^of first-grade readying achievement ^than 
♦children who do not attain mastery. Many educators assume that 

mastery of the tln^e selected skills positively affect first-gra^'e 
.jj^eediw^^i^^xeve^ but whcthe^jthe aSsump^oii is vaJLid remains to be 
determined. If children who attain mastery of the selected^ pre- 
reading skills do attain a higher level of first-grade reading . | 

achievement, then work to increase children's ability in these / 

three skills will h^ve more substantial support. ^ 

Def j^^tion of Terms 

l^he relationship of visual Skills to reading achievement has 
receJ^rf^iSjiuch attention in reading research and, as a consequence, 
certain teJ^s ^ha^/^e :been used to describe a wide variety of t^eks. 
Take, for example, "tasks which purport to measure letter orientation. 
"Letter orientation" tasks might focus on a student's ability to 
attend to, or*^ apply himself to, a variety of tasks like discriminating 
between objects or "letters of similar visual configuration by 

18 



Ci^ylng, jifatchlng» recallinr,, writing or naming letters or objects 
either in isolation or in word contexts • BBcause there is similar 
variance'in the tasks commonly used to measure the skills in this 
study the specific task used to measure mastery of each skill is 
given in the'def initions that follow: ^ • 

^ 1,. Letter order — the^ability^ to attend to the order of letters 
• and letter ^trihgs of 2 or 3 letters, i.e., ability to \ 
, % distinguish tha difference between "ha" ^nd "ah/^ as \ 
demonstrated by mastering a task requiring one to circle 
a letter or letter^string that (matches a standard to they 
left/of the possible response choices. 

2. Lettfer orientationr -the ability to attend to the orientation 
of the distinct features of letters, i-^e., ability to 
discriminate between "n" and "u," as demonstrated by mastery 
of a task requiting one to circle a letter that matches a . 
standard to the left of the possible response choices. 

3. Word detail — the. ability to attend to all details^of a 

word, i.e., ability to distinguisj^ the difference be- ^ 
tween "war" an^ "was" as demonstrated by mastery of a task 
requiring one to circle the word that matches a standard ■ 
T tO'^^^e left of the possible response choices. 

■ /■ t ^ . . ■ 

i Rationale for the Study 

. . -S _ ■ 

discussion that follows has two parts: review of literature 

:ement of 'the hypotheses. In the review of the literature, 

findings from four groups of investigations are presented .to support 
ti e need and to pr6vlJie a background for the Issues investigated in 

'^^'his study. The review is limited to 1) stuclles of the relationship' 

bf\flrs rade reading achievement and the ability to attend to the 

8^ills in this study; 2) comi>nrisons of the abilities of high 

achiovinp, first grade students to the abilities of low ach^ieving 

firpt grade students; 3) comparisons of the effects of systematic 
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instruction in the sel<»cted prereading skills to the effects of 
incidental skill inst^ction; and A) studies of the relationship Of 
sex, age, ethnic background and socioeconomic level to first-grade 
reading achiivement* . , 

f ■ 

R eview of Literature X , 

— W / - 

1 The f indingarffrom the following four groups of studies support 

tlon fe^at ascertaining the effect of i^as^tery of the selected 
skills on subsequent ,.f irst-grade reading achS^ment warrants investiga- 
tion. 

^ Correlational studies ff visual skills and f iyst-grade reading 
achieveroent . Of the studies reported in the anti^|j^eviews of reading 
research, studies des^igncd to look closely at various aspects 
initial reading acquisitions are by far the most numerous. Many bf 
these studies are correlational, and they represent attempts to ^ 
identify the best measu^s of reading readiness and the best predictors 
of subsequept reading achievement. The majority of such correlational 
studies yield correlation coefficients as measures of visual dis- 
crimination skills and reading achievement. ^ ^/ 

Following a review of correlational studies of v^dsual discrimination, 
only thirteen studies were selected for review in this chapter. These 
studies were selected because the reported correlations of scores on 

J' 

visual discrimination tests and s<^ores on measures of reading achieve- 
ment were bas^d ori^tasks identical to tasks indicative of skill 
mastery as defined oh page four ,of this chapter. Additionally, scores 
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used Iri thp correlational analyses were derived from tests Idenbi-'- 

cal in format to the PRS Pr'ereading Skills Test (1975) used in 

this study. Correlational studies of visual discrjmin^^J^n eliminated 

from this review reported either (a) results from te^t tasks measuring 

the visual discrimination of lettets ^nd words by means other, than 

matching stimuli to response, i. e. oral identification, written 

reproduction or mental recollcQtion, or (b) results from testing^ 

formats requiring the location of a response.^o stimuli when stimuli * 

and , responses were not presented simultaneously. 
» * 

Taken collectively, the results of the thirteen selected studies 
demonstrate that the ability to recognize letters, with respect to the 
order and wlcntation of the letter/letters, and the* ability to 
discriminate between words with similar visual configuration are two 
of the best predictors of first-grade reading achievement Before < . 
looking more specifically at the results from each of these studies 
it is important to note that Barrett (1966), on the basis of a compre- 
hensive reviey of ITCerature, concluded ''reading letters and numbers,- 
matching words a^yc^bpying geometric patterns appear to be the best 
predictive measures of first-grade reading achievement.'* (1966, p. 70). 
The work of Swith (1928), Potter (1949), Silvaroli'**(1963) and Lee, Clark 
and Lee (1967) demonstrate the high predictiye validity of the ability 
to attend to the order and orientation of letters; tfie work ^of Gates 
(Gates, 1926; Gates, Bond and Russell, 1939; Gates, 1939; and Gates, 
19/i0), Wilson (Wilson and Burke, 1937 ; Wilson and Fleraming, 1940; Wilson 
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M2), Deputy (l^^^Tand Weiner and Feldinag^l963) demonstrate the high 
predictive validity of the ability to attend to the detail of words. 
One of thej f irst^nvestigators to examine the relationship of 

f 

specific prereadiSig skill mastery to subsequent reading achievement; was 
Smith (192^). In this study, the Stanford-Binet Intelligende Test / 

(1916) was administered to children in 12 "first grade clas&rooms. 

^ \- 

On the b^is'pf. the scores made\ teachers in the classrooms selected 
tfiree childrea^'f rom their^^o^iny of superior intelligence, four children 
of average intelligence and three clYildren of below average intelli- 
gence. These ten children from each classroom became the subjects 
of the study. ^ ' 

During the first week of school subjects were asked to match lower 
case letters of the alphabet^ Twelve weeks later these children were 
given the Detroit Word Recognition Teat (1916). The coefficient of 
correlation between the' letter matchitig Detroit Word 

Recognition Te5t was .87. Smith interpreted this coefficient as valid 
evidence that the ability to attend to the orientation of letters shares 
a close relationship ^ith the ability to read words in isolation and. 



to attend successfully to activities in initial reading instruction.^^- 

Additional evidence for the relationship of ability to attend to 
letter orientation and ability to achieve in initial reading activities 
was reported by Lee, Clark an<J Lee^ (1967) . These authors constructed 
a readiness test composed of three subtests which involved the discri- 
mination of letters mid a fourth which measured th% ability to differen- 
tiate between words. These subtests were given to 164 children in the 
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Los Angeles School District at the beginning of the first gradfe year. 

The children then received either the Lee-Clark Readijig Test Primer 

(1962) or the Gates Silent Reading Tests, Types V, 2 and 3 (1965) near 

the end of their first and^lor/second semester o^ first grade. The com 

posite score- of the readiness subte^/ts correlated with the Lee^lark 

Reading Test Primer- (1962) at AB. - When the composite score was ^ 

correlated with scopes on the Gates teet. a correlation coefficient of 

• ^ ^' ft " V ^ , 

.54 resulted. As, a final comparison. Lee. 'Clark and Lee^otaled the 

scores of ' children^ho had' Kindergarten experience, correlat^this 

total to the Lee-Clark Reading Test -Primer (1962) scores and reported 

a correlation coefficient of .68. 

A third study (Silvaroli, 1963) was designed to determine if a 

combination of readiness factors would be more highly correlated t(y^ 
first-grade reading achievement than any«single factor.f* Factors 
"^considered were mental age, auditory discrimination, ^/lsual dis- 
crJmitiation, letter identification, social class statiis and maternal 
need-achievement as determined by a picture story task given to 
mothers of subjects tested. Thfe specific test for letter identifi- 
cation was the Durrell Informal Test of Upper and Lower Case Letter 
Identification (date of publication unknown) and the test for reading 
achievement was the McClelland Reading Achievement Test (date of 
publication unknown). Relevant to the present discussla/was the 
finding that on>^' when all six factors wore coined did a higher 
correlation result than 'the solitary factor, letter identification. 
Scori! on tlic letter identification subtest correlated at a .65 lcv(*l 



with the score the McClelland Reading Achievement ' Test . A t- 
test revealed no significance difference between the coefficient 
of the combined factors to reading achievement and the -eOefficient 
of the solitary factor letter identification to reading achievement . 
was coWuted. Difference 'T^etween the coefficients was not significant. 
On the basis of this .test, S ilvaroli concluded that "a measure of 
letter identification, upper and lower case letters, can be used to 
ptedict probable success in first grade reading. It appears to 
be of no value ta add the factors of mental age, auditory and 
' visual discrimination, social class status and maternal nee- 
achievement scores for first grade boys and girls" (Silvaroli, 1963, 
p. 297). \ 

I ^ 
Before concluding the discussion of correlational, studies reflated 

to letter orientation and letter order, attention should also be given 
to the results obtained by Potter (1958). Potter reported correlations 
coefficients of the test scdres of 600 first grade children in 
12 schools in Bloorafield, New Jersey. Combined scores from Part 1 and 
Part 2 .of the Lee-Clark Prii^^er Readiness Test (1955) were correlated 

-1 ■ • 

to scores on the measure of first-grade rending achievement, total 
.score on the Gates Primary Reading Tests; The correlation coefficient 
of thlii comparison was .44. In the sam6 study. Part 3 of the Lee-Clark 
test, composed of 20 word matching items, was correlated to the 
Gates test. The correlationcoef f icient of this comparison was .36. 
The results reported in this study have special significance to the 
unanswered question of dif(fering impacts of geometric shapes/ ^ 
outline figures or letlor/word stimuli upon mastery of the selected 
^skills. Potter correlated tasks of gecineiric shapes/outline figures 
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to reading acWevem^t . Such tasks demonstrated to have' relatively 
hif,h correlation to reading achievement. 

A study of the reiationsWip of first grade reading achievement 

/ t ' 

and measures of the 'ability to attend not dnly to letter orientation 

and order but^ also to word defail, was conducted by Deputy (1930). Ihi^ 

study involved 103 of the 165 children who entered first grade in public 

I 

school //210 in Brooklyn,' Nei/ York in 1929. The total number of students 
enrolled was hot used because complete data concerning test scores were- 
not available for 62 of the children. The test of readiness was Com- 
posed of four subtests. One of the four subirests, Test of Word 
Selection, measured the ability to attend to\th^ orientation and order 
of letters and to the detail of words. The test was composed of 48 
items, each consisting of selection of a response that was identical 
to the given stimulus word or letter . Stimulus was to the left, 
separated fl^om the 5-12 response choices by a vertical line. The scores 
on%his test were correlated to the composite score of three measures 
of reading achievement, two tests ^:onstructcd by the investigator 
^and the Detroit Word Recognition Test- The correlation coefficient 
rcportj^d^^between the Test of Word Selection and the composite score on 

^ the three achievement tests was 

The works of Gates and his colleagues are the most exten- 

sive attempt to examine the relationship of the prereading skill 
of attending to de'tafl of words wjjj^subscquent reading achievement 

((;ates, 1926; Gates, Bond and Russjp, 1939; Gates, 1939; Gates, '19A0) . 

ft 

These carefully executed studies have produced results of high reli- 
ability. That Is, when tents of the prereading skills an^ reading 

ncliicveiuent were iidministerod to the separate populations of each 

study, the cocf f ic j ents of coi.relatlon produced were extremely tiirrilar. 



' One of Gates* first works (Gates, 1926) involved' a population of 
310 school children in Giades'l through 7. In this study, Ga,tes ^ . 
administeredv^ix separate tests measuring visual- perception, one test 
of auditory-visual association, and one test of visqal-visual assocla- 
tion at the beginning of the school year. Scores of each test were ^ 
correlated to scores on the Stanford Binet Intelligence Test (1916), 
scores on three tests of overall reading ability and scores on t^-^^^sts 
of spellinB abiUty administered at the end of the same year. One of 
the visual percepHon subtfl^sts '(Test 5) measures word detail. The 
correlation coef f icient Aween the mean of scores on Test 5 and the 
mean of scores on the measuring overall reading ability , 

was .59, second only in^J^bf fcorrelation to Test 3, the ability to 
kttend to the similarities and dissimilarities between pairs of identical 
and non-identical words, to the mean of ,cores on the same three tests 

of overall reading ability. ^'^^ 

Scores on Subtest 5, measuring word detail skill, was also . 
correlated to the Courtis Silent Reading Test, No. 2, measuring the 
comprehension of paragraphs of easy and difficult readability. The 
correlation was computed for the third and fourth grade population 
and the fifth through seventh grade population. The correlation 
coefficients were .72 and .56, respectively. Such results may lead 
one to conclude that the ability to attend to the details of worda 
is closely related to success in overall reading ability, having 
highest relationship in early stages of reading acquisition. Such 
vaa the conclusion drawn by Gates. 

- 2G 
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Another of Gates' moat cited and comprehensive studies, conducted 
as a joint venture with Bond and Russell (Gates, Bond and Russell , 1939) ,. 
involved 97 of the 158 students in four classes of the New York City 
School Districr. Although the study was'conducted over 35 years ago, 
the population (mean IQ,. 102; mean chronological age 6.2) was compar- 
able to today's |g|iool aged population, making ^the reported results 
relevant and comparable to studiejs of today. ^ 

In preparaLlor for the' study. Gates, Bond and Ruasell evaluated 
more than 100 separate types of readiness and achievement tests. 
Following this evaluation, seven measures of the visual perception 
of vords and letters/ five measures of the visual perception of pictures 

.■4k.' 

and r>hapes,,and tests of phonetic abilities, immc<Kate memory, saying 
letters, letter recognition, social adjustment, quality of home 
experiences, quality of previous reading instruction, speech defects 
and ability to complete a story were selected as the most probable 
predictors of Initial reading achievement. These readiness 
measures, along with. .the Stanf ord-Binet Test of Intelligence, seven 
hand and eye dominance measures and five reading "achievement measures 
were administered -shortly after school began in the fall of 1933. The 
battery of tests was r^administcred at mid-year, year end, and in the 
case of two classes," at the beginning'of second grade. More than 
1,000 separate correlations -of these test scores indic^ited that the 
perception df words— -the perception of word endings, begini|||pg^' non- 
senfiical words with same initial sound, rhyming words, word discrimination 
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of pairs or groups — was mo^ higl^ly correlated with subsequeii^t 
reading achievement. The correlations of this ability with 
overall reading achievement ranged from .43 - .62. The highest 
correlate to reading achicvQment was the Stone-:Grover Reading 
Readiness Test (date of publication unknown). This test was 
composed of 24 items with the stimulus. word printed at the left 
of four response choices, a test identical to the PR^ Word Detail 
Visual Subtest (1975). The correlation coefficient for scores on 
the Stone-Grover Reading Readiness Test and scores on measures of 
reading achievement was .62. litres on digit/geometric form tasks 
indicated that* ability to discriminaite digits and geometric forms 
were less related to initial reading achievement scores than tasks 
involving word and letter discrimination. , While^firi^ility to discrl- 
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inate word forms proved to have highest correlation to initial 



reading achievment, nonsense words were second highest, followed 

J 

by lettet perception tasks. 

While two of Gates' later studies vere primarily designed to 
determine the predictive validity of some of the subtests above, 
correlation coefficients 'between the mean of each readiness subtest 
scores and the mean of the reading achievement scores (Gates, 1939, 
1940) were computed and add credence to the present discussion. Th^ 
Gates fJtudy of 1939 involved 156 pupils In seven first grade class- 
rooms; the second study (Gates, 1940) involved 133 pupils in seven 
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classes. The tests for reading achievement in the 1939 study were a 
' Special word recognition test, a special sentence reading test and 
the Gates Primary Reading Tests-Word Recognition and Sentence 
Reaaing (1926). Only the Gates Primary Reading Tests-Word Recognition 
and Sentence Reading (1926) were used in the second study. Again, 
Test 5, Word Matching, as previously described, correlated at a high 
level with overall reading ability in both studies — .58 and .45. 
The correlation coefficient of Test 5 with overall r^ijptng achievement 
was the highest correlation coefficient in the first study and, in 
the second study, second in rank.^ Barrett (1965) interpreted these 
fingings as follows: 

Although tests of significance were not computed 
for any of the diifcrcnces between correlation 
coefficients. It appears that tests requiring 
visual discrimination of words are slightly better 
predictors of reading achievement than are tests 
requiring visual discrimination of letters or 
pictures [ p. 68]^ 

Most of t^e results of a second series of studies, conducted by 

Wilson (Wilson and Burke, 1937; Wilson and Flemming, 1940; Wilson, 1942) 

are not relevant to this discussion as scores from separate prereadlng 

skill subtests were not correlated with reading achievement scores. The 



The. end result of the studies by Gates was the Gates Reading 
Readiness Te.st (1926) composed of seven subtests: (1) Picture Direc- 
tions, K^) Word Matching, (3) Word Card Matching, (4) Letter Matching, ^ 
(5) Letter and Number Naming, (6) Rhyming, and (7) Blending, assumed 
best predictors of reading achievement. Of the four visual discrimina- 
tion tasks included in this test, three require the ability to identify 
differences and minimal contrasts in words and letters. The Gates 
Reading Renddness Test was ufled In Kubsoquent studiies reviewed in this 
chapter. 
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high correlation of the total score on the entire test battery (Wilson- 
Flemming Symbols Test, 1940) with the Metropolitan Achievement Tesr in 
Reading (1922) however, led the authors of both studies to Conclude that 
the ability to recognize letters, with respett to the order and oriental' 
tion of such letters, is one of the best predictors of first grade read/-;- 
ing achievement. One of the analyses in ^^e 1942 study cor- 
related scores on the Gates Reading ReadinesR Test. (1926) with scores 
on the Metropolitan Achievement Test in Reading (1931). Scores on^ Sub- 
test 3 of the Gates test (testing ability to attend to minimal ^contrasts 
in pairs of words, as described oo^.page 11) had the highest correlation 
with scores on measures of reading achievement. The correlation coefficient 
for a population of 20 Kindergarten children in a college lab school 
was .46 and for a population of 23 Kindergarten children from a New 
York City public school, located in an underpriviledged section of the 
city., was .67. The total Gates battery produced lower correlation co- 
efficient with first grade reading achievement than Suh^st 3 and 
Subtest 5. This fact led Wilson to hypothesize that Subtest 1 of the 
Gates Reading Readiness Test, Picture Dirertions, and Subtest 6, 
Rhyming VJords, may have little relationship to subsequent reading 

achievement. This hypothesis has further support in the study conducted 
by Barrett (1965), over 25 years later. In the Barrett study six 

multiple regression analyses were computed between scores on measures 

of readiness and scores on measures of first grade reading achievement. 
Scores on the Gates Picture Direction subtest wpre not retained as a / 

factor in any regression analyses. Such results indicate that the sub- 
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test Is of limited value, when used In combination with other measures 

of reading readiness,-, for predict;! ng scores on a subsequent measure 

of reading achievement • 

In the multiple regressions computed, scores on the Gates Reading 

Recfdincss Test: Subtest 7: Letters and Numbers Naming (1958) made the 

highest contribution to prediction of scores made on first grade reading 

achievement measures; scores on \be Gates Word Matching Test (1958) 

ranked as third highest contributor to such prediction, following scores 

on the Coins Pattern Copying: Test U958) . 

The last and most recent. 0^ correlational studies reviewed in 

this chapter was conducted by Weiner and Feldman (1963). The purpose 

of the Weiner and Feldman study was to construct a Reading Prognosis 

Test to predict future reading ability. The authors felt such a test 

was needed as the skills and knowledge of children from different 

socio-economic status levels was not being adequately measured by 

existing prognostic . instruments. The test has three divisions with a 

.total of eight subtests. Two of the subtests. Visual Similarities and 

J/isual Dissimilaritdes-, are composed of tasks comparable to the PFS 

Prerea^idinc: Word Detail Subtest (1975), used in the present study. Visual 

Similarities measured the ability to match three to four letter words; 
Visual pisslmilaritics measured the ability to recognize non-identical 

letters in a pair of words. In the Weiner and Feldman study, the scores 

on these; two s*ubtests were correlated with scores on the Gates Primnrv 

Paragraph Rnadlng Tc^st (1958) and scores on the C<Mtes Sentence Re-dl a 
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Test (1958) The correlation coefficient between scores on the 
Visual Similarities and Visual Dissimilarities Subtests and the Ga- 
tes Paragraph Test for the low socioeconomic group was .61. The ^ 
correlation coefficient of the same two scores for the average 
socioeconomic group was .68. The correlation coefficient between 
scores on the Visual Similarities and Visual Dissimilarities 
Subtests and the Gates, Sentence Test for the low socioeconomic group 
was .55. The correlation coefficient of the same two scores for 
the average socioeconomic group was .63. These findings attest^ to 
the close relationship of first grade reading achievement and the 
ability to discriminate visual forms. The findings also indicate 
that the relationship varies according to the socioeconomic status 
of the child ,who performs the tasks. \ ^ 

A summary of findings from the studies discussed appears in 
Table 1. The range of correlation coefficients between subtest scores 
on tests of the ability to attend to the orientation and order of 
letters and the scores on measures of reading ability is .30.- .87; 
the range of correlation coefficients between the ability to attend 
to the detail of words and the ability to read is . 36 - .84. While 
these ranges suggest that the skills of this study and first grade 
reading achievement share a close relationship, no assumption can 
be made 'on the basis of these ranges alone that one ability (ability 
to attend to the c^der and orientation of letters and to the detail 
of words) leads tc^ an increase in the second ability (ability to attain 
a substantial level of success J^n^rXf^aj^ing) . Similarily, while 



Correlational Studies of Abilj^ty 
Letter Orientation and Word Detail and 



Table 1 " ' , , 

to Attend to the Prereading Skills of Letter Order, 
Scores on Measures of First-Grade Reading Achievement 




Study 



Number of g^.^^ ^^^^^^^^^^ 
Subjects 



Salth'(1925) 



Potter (1949) 



120 Letter Orienta- 
tion 

Letter Order 



176 Letter Orienta- 
tion 



n 



Deputy (1930) 



Word Detail 



Silvaroli (1963) 87 Letter Orienta- 
tion 

Letter Order 



103 Letter Order 
Word Detail ' ' 



^ Measure of First 
Measure of Letter Orientat on ^^^^^ ^^^^^ 
Letter Order or Word Detail Coefficient 



Author constructed lower case 
letter cards to match 



Part 1 of Lee-Clark Readiness 
Test (12 lower wse letters 
in 1 vertical line, Task: 
draw line frotn each letter to 
sane letter in a second ver- 
tical line, printed parallel 
to the first line, but letter 
order is rearranged) 

Lee-Clark Readiness Test, 
Part III (20 word-matching 
items with stiniulus to left 
of a row of four response 
choices) 

Sheldon Reading Test: Pre- 
Reading 



Author constructed word 
selection subtest 



2- special silent 
reading tests 
and Detroit Word 
Recognition Test 

Gates Primary 
Reading Test, 
Sentence Reading 
and Paragraph. 
Reading Subtests 
Only 



Durrell Informal 
Test of Upper and 
Lower Case Let- 
ter Identifica- 
tion and Gates 
Primary Reading 
Test, Total Score 

Detroit Word- ' 
Recognition Test 



.87 



.30 



.36 



.65 



.49 
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Study 



Nunber of 

Subjects 



Skill Correlated 



Measure of Letter Orientation 
Letter Order or Word Detail 



Measure of First 
Grade Reading 
Achievement 



Correlatidn 
Coefficient 



Gates (1926) 



310 Word Detail 



Gates, Bond; and 
Russell (1939) 



97 ■ Word Detail 



Gates Subtest 5-Word M|tching 
Gates Subtest 10-Word Simi- 
larities (3rd - 4th grades) 
Word Similaritle,s (5th - 7th 
grades) ^ 
Gates Subtest 11-Word Dis- 
siiilarities (3rd - 4th 
grades) 

Word Dissimilarities (5th - ' 
7th grades) 

Test 12 (3rd - 4th grades) 
Test 12 '(5th - 7th grades) 

1- Stone-Grover Total Score 
(Part I and II— as de- 
scribed in Deputy study . 
above 

2- Perceptlon of Pairs of 
Words— 1 page of pairs of 
words; underlines pairs 
that are different' 

3- Visual Perception, Subtest 
4—43 items; underline 
word same as stimulus word 

4- Ability to recognize word 
seen—Gates Reading Diag- 
nostic Tests, Part VIII, 
Section 2-20 lines of 6 
words; 5 second displayed 
stimulus 
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,5-Part I, Stone Grover Test 
(as previously described) 

6-Part II, Stone Grover Test 
(as previoJsly described) 



Gates Primary 
Readiness Test, 
Total Score 



.49 
.48 



.84 
\ 

.41 

1 

.72 
.56 

.62 



.62 



Does not 
meet the 
definition 
of word 
detail- 
non-simul- 
taneously 
presented 
stimuli and 
responses 
.62 

.62 



Number of 

Subjects 



Skill Correlated 



, Measure of First .„^^,i,H«n 
Measure of Letter Orientation , „ . Cor la Ion 

letter Order or Word Detail "^^^^ Coefficient 



156 Word Detail 



]-Van Wagenen Test V, Word 
Liscriininatlon 

8- Correlatlon of errors in 13 
and Ik above and the abil- 
ity to recognize nonsense 
words seen on a 43 item 
test of 4 responses to 1 
stiEulus. Errors analyzed 
were the selection of word 
having same ending but dif- 
ferent beginning 

9- Correlation of errors in 14 
and ability to recognize 
nonsense words as described 
in If 8. Errors were the 
selection of words with 
different letters but sim- 
ilar configurations or 

profiles f 

10- Abillty to repgnize non- 
sense words (as described 
in 18) 

11- Correlation of reversal er- 
rors on 13 and 14 and the 
ability to recognize non- 
sense words. Errors were 
the selection of word com- 
posed of the letters in ' 
the stimulus word but let-, 
ters were in reverse order 

Gates Subtest Hord Matching Gates Primary 
[as previously described) Reading Test, 

Word, Recogni- 
tion and 
Sentence Read- 
ing Subtests 



.62 
-.56 



-.53 



-.38 



.58 



Study 



Nuiber of 
Subjects 



Skill Correlated 



■ . „ , , Measure of First . , . 
Measure of Letter Orientation . . „ Correlation 



Letter Order or Word Detail 



Grade Reading 
AchieveiDtnt 



Coefficient 



Gates (1940) 



Uilson (1942) 



4.ee, Clark and 
Lee (1967) 



Welner and 
Feldman (1963) 



39 
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133 Word Detail 



63 
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l8t 

Valida- 
tion 
Study . 



Word Detail 

/ 

/ 

Letter Order 
Word Wail 



Word Detail 



Lee-Clark Reading Readiness 
Test 



Gates Subtest 1-Word Matching Gates Primary .45 

Reading Test- ' 
Word Recognition 
and Sentence 
Reading Subtests 

iJates Subtest 1-Word Matching Metropolitan .56 

Reading Achieve- \ 
oent Test 

Lee-Clark Primer .49 
Test 

Gates Reading .54 
Test, Total 
Score 

Gates Reading ,68 
Test, Total 
Score of chil- 
dren having had 
Kindergarten 
experience 

Gates Primary 
Reading Test, 
Sentence Read- 
ing (Low socio- 
economic group) 
(Medium socio- 
economic group) ■ 
' (Total SES group) 
Gates Primary 
Reading Test, 
Paragraph Read- 
ing 

(Low socio- ,62 
economic group) 
(Medium socio- ,68 
economic group) 
(Total SES group) ,69 



Reading Prognosis Test, 
Visual Perceptual Subtests 



,61 
,51 

.61 
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' ' " Measure of First ^ , 

■ Number of , , .Measure of Latter Orientation , Correlation 
«y -sSects Skill-Correlated ,,,,, order or Word Detail ''^^ Coefficient 



,138' Word Detail Gates Primary 

2nd ■ • ' ■ • ^''^^ding Test, 

Valida- ■ ■ , " Sentence 

, tion V , ' Reading 

• Study . ; . ' ' (^o'-' socio- 

economic group) ',50 
. ■ , (Medium socio- ■ 

economic group)'' .46 
' ,, ' (Total SES group) .55 

■} ' Gates Primary 

•Reading Test, 

* Paragraph 

' Reading 

(Low socio- 

economic group) .55 
, / : k (Medium socio- 

1. economic group) ^ .61 

\ . (Total SES group) .63 

:e of correlation coefficients for Letter Order and Letter Orientation is .30 - .87. 



Jl Range of correlation ceefficients for Wor^ Detail is .36 ■ .84. 
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these ranges substantiate the claim that the scores on measures of 
these prereading skills are fairly reliable predictors of scores on 
subsequent first grade reading achievement measures, the correlations 
do not demonstrate th^t increases in the ability to read can be attri- 
buted to increases in the ability to attend to letter orientation, 
letter order and word detail^, as demonstrated by a change from non-mastery 
to mastery on a criterion referenced test. As a last caution, que should 
not assume that correlation coefficients from the thirteen studies 
reviewed demonstrate that children without mastery of these three skills 
will experience less success in first grade reading activities than 
children of comparable ability who demonstrate mastery of these skills. 
Making such assumptions would ignore the possibility that the re- 
lationship may exist simply because both abilities share a close 
relationship to still another causal factor. 

To cite two examples, there is a possibility that the high 
correlations between scores on measures of readiness and scores on sub- 
sequent measures of achievement are due to the mediating effects of 
either general intelligence or background experience. While the 
^findings of Gates (1926) appear to deny the possibility that general 
intelligence is such a mediating factor^, substantial evidence to 



^Gates reported correlations between scores on perception tests 
and scores on reading achievement tests with the influence of intelli- 
gence removed throup.h procedures of partial correlation. Silent 
reading and word perception correlated .69. This partial correlation 
was higher than the raw correlation of intelligence and reading, which 
was ,50. "These figures imply that the perceptive factor, irrespective 
of intellij^ence, is -more closely nssociated with reading . . . than all 
of the functions embraced in 'intelligence' as measured" (Gates, 1926, 
p.''442.) The IQ test Gates used included practically no reading. 

43 
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justifiably eliminate intellig^ce as a mediati ng factor does not 



exist. Secondly, the ability to read and the ability to attend to the 
orientation and order of letters and to the detail of words may correlate 
at a high level because both abilities may result from an enriched pre- 
school environment. It is possible that had the previously cited studies 
correlated the number of preschool letter/word experiences ±r\ a "highly 
enriched preschool background"- to the measure of first grade reading 
achievement, th^ range of correlation coefficients produced may not 
have been significantly different from the range o'f coefficients of the 
measures of the prereading skills of letter orientation, letter order 
and word detail with measures of first grade reading achievement. 

Therefore, before a cause and effect relationship between the 
skills in this study and the nihility to read can be inferred, the 
effects of possible mediating factors must be examined. Likewise, 
before increases in reading ability can be attributed to mastery of the 
three prereading skills, it should be demonstrated that mastery of 

^ 



attending to the order and orientation of letters and to the detail of 
words either (1) reliably precedes an increase in subsequent first grade 
reading achievement, or (2) accounts for differences between achievement 
scores of gronpn of children who differ only in mastery or non-mastery 
of the three skills, i.e., groups are equal on the basis of socio- 
economic background, preschool environmental experiences, chronological 
and mental age, sex and initial reading ability. 

To sum up this section of the review of literature, results from 
tliirt.c^eu correlational .studies were cited as evidence that the ability ^ 
to attend to the /^kiJls in thlr, .study anc^ first grade reading achieve- 
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ment share a close relationship. The results indicate that deter- 
mining if this relationship is one in which attending to' the visual - 
, prereading skills leads to an Increase in first-grade reading 
achievement warrants further investigation. Children'who master these 
skills obtain high scores* on first grade reading achievement measures. 
Future investigations to ascertain the relation between wordrperception 
skills and reading achievement are likely to be fruitful. In the words 
of Arthur Gates: '*We need especially to discover the varieties of 
word-perception; the characteristic of effective and ineffective types; 
whcj,l^|^3|. these various forms are primarily due to native aptitude or to 
acquired attitudes or skills; whether they may be readily changed and 
Improved; how they are or may^ be influenced by various types of 
training" (1926, p. 445). Although written 50 years ago, the absence 
of definitive knowledge concerning word-perception make the words above 
as. relevant to the direction for future research today as they were 
when Gates first wrote them. 

Studies comparing groups of high achieving readers to groups of 
poorer readers . Studies comparing groups of high-achieving readers to 
groups of poorer readers suggest that children experiencing difficulty, 
in first grade reading activities exhibit errors in attending to lett^ 
order and letter orientation more frequently than other types of errors 
and more consistently than peers who do hot have difficulty in learning 
to read. Conversely, the findings of these studies illustrate that, a 
high percentage of children who attain a substantial level of reading 
achievement appear to possess a mastery of the skills of attending to 
the order and orientation >of letters and tg the deUail of words. 
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Such comparisons have been made on the bases of the type and number of ' 
^errqjrs both groups' make. 

Four major studies have heLn des^igned to analyze the type and 
frequency of letter orientation errors made in early stages. of learning, 
(Hildreth (1932), Davidson (193A) , Calfee, Chapman and Venezky (1972) 
and Gibson, Gibson, Pick and Osser (1962). The analyses of 
errors in each of these studies were made by comparing four to 
five year olds who had no or limited formal reading instruction 
to six to eight year olds who had considerable formal reading instruc- 
tion. The flaw in the studies is that analyses of errors were not made 
by comparing students of similar mental or chronological age hut . 
different levels of reading achievement. Therefore, while it may be . 
safe to assume that children of six to eight years of age are "good 
readers" when compared to children of four to five years of ^ge, it 
would be unwise to interpret the comparisons of letter orientation 
errors made between these two groups as evidence that poor readers make 
a certain type of errors and good readers do not. Thus, when taken 
collectively, the results of these four studies only indicate that many 
children enteritfg^ first grade at six years of age are making a high 



percentage of letter orientation errors' while children entering second 
and third grade are making significantly ]ess letter orientation errors, 
Th(». results indicate only ,that maturation and incidental skill instruc- 
tion can Increase children's ability to recognize the orientation of 
letters. The results do not show, however, whether earlier mastery 
would have been associated wi th increased achievement. In other v;ords. 
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work of Hildrcth (1932), Davidson (1934), Calfee, Chapman and Venezky 
(1972) and Gibson, Gibson, Pick and Osser (1962) demonstrate that most 
children will come to a realization of the significance of orientation 
in letter 83rmbols as they progress through school. The works of these 
investigators do not attempt to answer the question: Would children 
gaining mastery of this skill before the end of Kindergarten and the 
beginning of first grade have a significantly higher level of reading 
achievement than children attaining mastery later in their school 



Hildreth (L?3f2) analyzed the letter orientation errors of four 
groups of children with superior intelligence. These children were 
given a test of number and letter construction constructed by Hildreth^ 
The test was given at three different times, at intervals of iij^proxi- 
mately nine months. While the analysis of errors mad^e in the con- 
struction of letters does not have relevance to the discussion of let- 
ter orientation as defined in this study, the observations of the 
children's perception of the letters are important to note. Hildreth 
reported that "children (having superior intelligence) were frequently 
puzzled by the lateral direction of letters and numbers ( they were asked to 
construct) and often asked, 'Which way shall I make it" ... On 
receiving no help the children commented, 'I'll just make it any old 
way' and in/asgreat number of such instances a reversal of the symbol 
was made** (1932, pp. 5-6). Hildreth went on to report that the 
tendency to make letter orientation errors in letter construction was 
practically universal in the four to six year old^. 
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In a study two years subsequent and using the same aged population 

I?" 

as Hdldreth, Davidson (193A) analyzed the errors of children of average 
Intelligence on tasks requiring letter matching ability only • Davidson's 
experiment involved 50 preschool and 120 first-grade children. ,The 
children's intelligence quotients ranged from' 57 to 142 (mean 100*53 , 
as measured by the Stanford Blnet Test; 1926)/* Davidson described the 

investigator-constructed task as the circling |f|each response identical 

' \ ' 

to a single letter stimulus where response choices included 5 letters 
^ identical to stimulus, 5 mirror Images of stimulus and 30 additional 
letters. The analysis of errors of children performing this task re- 
vealed that preschool children read letters backwards and recognizod forms 
without reference to the form's orientation in space. Specifically, 
82.6% of the kindergarten pupils selected one or more reversed letters, 
with, only A. 9% of the Kindergarten pupils selecting no letter or 
geometric form reversals. A higher percentjige (29.5%) of the fijcst 
grade pupils selected no letter or geometr lie form reversals. Additionally, 
letter orientation errors averaged 70.5% of all' errors for Kindergarten 
children and 43.0% of all errors for first grade children. As 
Davidson points out, this error rate is strikingly large when 
one nott^s that had such errors o^urred by chance, only 25% of 
the errors should hnve been allocated to reversal forms of the 
St fnitiluM Ictler, as the reversed letter wns only one, of four in- 
correct response choices. 
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In a more recent study, similar findings were reported (Calfee, 
Chapman and Venezky, 1972). Tasks almost identical to Davidson's 
test tasks were given to a population of 43 Kindgertan children. 
Eighty-five percent of the errors these children made were selection 
of reverse alternatives. Had the selection of incorrect response 
choices occurred through random guessing, only 33% of the errors 
should have been reversal errors. 

To discuss more specifically the contention that letter orientation 
errors are maturationally related, an additional finding of Davidson 
(1934) and the work by Gibson, et al, (1962) should be mentioned. 
Davidson stated, "At a chronological age of seven and one-half years 
50 percent of the pupils . . .were able to select d, q, and b without 
error • . . One cannot but conclude that growth in abildty to dis- 
tinguish between the letters of the alphabet is closely allied with 
increasing mental age . . . Increase in ability to differentiate 
comes with increasing mental maturity and experience" (p. 457). The 
number of word reversal errors of the 50 Kindergartners and 120 first 
grade children in Davidson's study decreased distinctly at mental age 
five and ofte-half years and at six and one-half years, but errors did 
not consistently decaease with either mental age or chronological age. 
Therefore, these results do not support the contention that maturation 
alone improves Ability to attend to the orientation of letters. It 
is a fact, however, that the avern^ie number of reversal errors for the 
Kindergarten children was 3.3, while dt was only ,08 for the first 
grade cljlldren. 
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Gibson, Gibson, Pick and Osser (1962) concluded , following an 
extensive analysis of the qualitative and quantitative lettq^r orien- 
tation errors, that ability to attend to the orientation of letters 
increases through maturation. The errors analyzed were those made by 
167 children of four to eight years of age. The letter orientation * 
errors made by the youngest group were extremely numerous but the error 
rate declined to almost zero for the eight year olds. When t-testc 
of differences between the mean drop in letter orientation error 
rate were made, the results were significantly different from zero at 
the .01 level for each of the five age levels (four, five, -six, seven 
and eight year olds). Explanation for the significant declines in 
error, rate wei-e attributed to the maturation of retinal processes and 
to the higher chronological age of children exposed to letter-like 
forms. Gibson, et al» concluded that both of these maturation factors 
make the discrimination of letters possible. Again, while these works 
by Davidson (193^0 and Gibson, Gibson, Pick and Osser (1962) show 
that increased mental and chronological development are associated with 
a realization that the orientation of letter s3nnbols have significance 
in reading, the findings do not demonstrate that promoting this 
realization earlier inj^vchild's mental or chronological development 
would positively or adversely affect reading achievement. 

Turning attention to the significance of attending to letter order 
as n discriminator between good ,^nd poor readers, many researchers 
have rcport(»d that a high percentage of Jctter order errors are made 
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by pre-school pupils (Gates, Bond and Ru^^j^H, 1939,; Wilson gn^I ., 
Flemming, 1938; Robinson and Higgins, t#7; Rudel and Teubar, 1963; 
and Calfee, Chapman and Venezky ^9^j^Xj . As a matter of fact, the 
two studies by Robinson and Hi^ns (1964, 1967) and the study by 
Rudel and Teuber (1963) indicated that approximately 69% of 
Kindergarten and first grade pupils and 36% of second and third 
grade children make one or more letter order errors in tests 
requiring the matching of similar letter pairs. 

Gates. Bond and Russell (1939), Wilson and Flemming (1938) and 
calfee. Chapman and Venezky (1972) grouped children by reading achieve- 
ment levels to compare frequency' of letter order errors. The results 
of these comi^j j^ ^^re discussed below. 

Gates, Bond'^and Russell (1939) compared many attributes of the 
seven pupils who had made noticeably slow progress in reading (scoring 
0 on the reading achievement measures given at mid-year) to the 
attributes of the 90 pupils .^coring above 0 on these reading tests. 
Mean scores of the poorest readers differed little from the mean scores 
of the whole groups in chronological age, IQ, or ratings on quality 
of the completion of a story. The mean scores of the seven 
poorest readers were lower, however, on the sey^ral tests of word 
perception and ability to read letters. The poorer readers made 



3 

The ability to complete a story was the second highest 
correlate to initial reading success in the 1939 study. The 
ability to perceive letters and words was the highest 
correlate to initial reading success. 
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slightly more letter order errors and were less likely than the 
entire group to note the beginnings of wofds (as evidenced by the 
number of errors accruing from identifying a word having the same 
ending but different initial letters to a stimulus). Six of the 
seven poorest readers fell below the mean on subtest measures 
requiring attending to letter order in words of three to five letters 
each. Gates, Bond and Russell (1939) also noted that children 
knowing. the most letter forms and sounds tended to be the first to 
learn how to read. Conversely, the children who were ignorant of, 
or much confused about letter forms and sounds, tended very definitely 
to be the poor readers. 

Within the same time period Wilson^ and Flenning (1938) analyzed 
the letter order errors exhibited in the visual matching performances 
of 123 four and five year old kindergarten children, 110 first grad? 
children, 108 second grade children and 57 third grade children. The 
average number of reversals for the entire groups of children was * 
18.2 of 83 possibilities, with the per child range of errors being 
6 to 38. Only ^the capital letter subtest for the third grade 
sample resulted in zero letter order errors. — ^ 

The most definitive conclusions \|Llson and Fleraihing drew, following 
the numerous analyses computed, were: 

1. Many reversals made by the Grade 1 children had already 
become habit responses. 

2. Data from the three Kindergarten ^*roups add evidence that 
inability to attend to letter order begins long before 
firiit grdde. 
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3. Letter order errors seem to vary depending upon the letters 
combined, with some errors persisting into the third grade 
for certain letter combinations. 

A. Rev(^rsal responses seem to be specifiq learnings rather 
than general tendencies. 

5. Many reversals were due to confusion- or inadequacy in 
remembering — resulting, perhaps, from carelessness or 
incomploteness of observation. 

Unfortunately; Wilson and Flemming did not report findings of the re- 
lationship of letter order errors to reading ability. 

The most recent study of letter order errors in young children 
was Conducted by Calfee, Chapman and Venezky (1972).^ The basic pur- 
pose of their three-year invest:||fation was to identify basic cognitive 
skills related to the acquisition of reading and to design an objective 
measure of skills identified. The end product was a Basic Skills Test 
Package (1972), an in-depth test of the skills found to be basic pre- 
requisites to the acquisition of reading: matching of visual 
forms, auditory-phonetic identification letter-sound association, 
vocabulary knowledge and 'general achievement. Results from the 
Basic Skills Package have particular relevance to the discussion of 
letter order errors in young children. Errors were tabulated 
following the administration of the Basic Skills Test Package to 21 
Kindergarten children in Madison, Wisconsin and 22 Kindergarten chil- 
dren in Beloit, Wisconsin (November 1968 to January 1969); 70% of 
the Madison group error and 65% of the Beloit group error was error in 
attending to the order of the stimulus pair (e.g., CQ-QO QC CQ CO). 
The authors also noted that had the errors occurred by chance, only 
33% of the errors (ns compared to the obtained 70% and 65%) should 
have been letter c>r<]er errors. , ^ ^ 
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A major study investigating the petsistence of word detail errors 
in early readers was conducted by Hill in 1936* Hill administered 
a series of tests measuring the prerea41ng skills of letter orien- 
tation, letter order and word detail* ^ixhe tests were given to three 
groups of children (average age was Si^M months). Twenty-eight children 
came from a first grade university eleiAci'itary school, 35 came from a 
Junior Primary (Kindergarten) school > and 87 came from the Kindergarten 
classes of an orphanage. The test for word discrimination was 
composed of three parts, each part increased in difficulty from the 
use of only two words to the use of five, word response choices. 
No child, even following a period of training in attention to the 
detail of words, made a pjjrfect score on the measures of attending 
to the detail of words. The analyses of errors showed that most 
errors were made: ' 

1. when the Identity between the words was great, i.e. 
when a large numl)er of letters in two words were the 
same and when the configurations w^re identical or 

. extremely similar. Children in the sample appeared 

to be unable to attend to the middle section of a 
' word or to the mininial contr^st^[^g features of the words. 

2. when the letters and the configuration of two words 
remained the same, but order of letters was reversed. 
Children appeared to be unable po attend to the letterv 

order. i 

*- 

3. when reversible letters were present in a word.'^ The 
letters b, d, p and q caused more difficulty Chan either 
tliose same letters appearing iiy Isolation or the dis- 
orientation of a word without 6hese letters. * 

' To summarize the results of studiefif^discussed in this section of 

Chapter 1, the data indicate that ])* moJ^ ^preschool children do not 

nltend to the si;.»,nif icance of the owrientation and order of letters 
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or to the significance of the detail of words; 2) first grade 
children who make slow progress in reading have lower mean scores on 
several ^ tests of word and letter perception than first grade children 
making acceptable and rapid progress in reading; 3) inability to 
attend to middle section and minimal contrasts between words accounts 
for the majority of errors In visual perceptlqn^of words ;and 4) 
ability to attend to the significance of the orientation and order of 
letters and to the detail of words may occur through'maturation and 
incidental skill instruction. 

Data have not been obtained to ascertain: 

a) if the effect of increased time for mastcvy of these ek:'lls, 
through maturation, on first, second or third grade ^re^dir.g 
achievement is adverse, negligible, or positive 
*^ b) if children entering first, second ot third grade have difii- 

culty in learning to read until mastiery of the skills Is 

t 

attained. 

Studies investigating the value of systematic instruction in the 
skill's of attending to letter orientation , letter order and word detail . 
As previously discussed, it is apparent from the literature that the 
skills in this study share a close relationship to initial reading 
achievement and that errors in attending to these skills are made by 
children in Kindergarten, first, second and third grade. When educators 
examine ;'the results of past studies, additional questions arise: 
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3. Since ability to attend to thje orientation and order of 
letters evolves without exposure to daily systematic instruction in the 
skill, of what value is a program of systematic instruction to 
deveJ p these skills? 

2- If the value of a program of systematic instruction is to reduce 
the amount of time needed to attain mastery of the skill, does syste- 
matic instruction reduce the amount of time needed to gain an 
understanding of the significance of letter orientation, letter order^ 
and word detail in reading from the amount of time needed cither tlirough 
maturation or incidental skill instruction? 

3*. Will promoting mastery "of the skills earlier in' a child's 

i. ■ . 

chronological development positively or adversely affect reading 
achievement? _ 

The answer to question 1, regarding the value of systematic skill 
instruction, rests mainly in the opinions and hypotheses of reading 
researchers. Empirical tests of the effectiveness of various visual 
discrimination programs have been contradictory. Contradiction in 
results of comparative studies may have arisen from two pauses. First, 
comparisons were made on the basis of comparisons between first grade 
students exposed to experimental skill instruction treatment and 
students in control groups. Such a comparison rests on the false 
asflupiption that all students in the treatment group benefited from 
treatment, i.e*, all students in treatment are considered to have 
benefited from treatment and/or to have maste-red the skills being in- 
vestigaLed. Similarly, all students in control groups are assumed to 
have an absence of the skills investigated. . 
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A second plausible cau^e of contradiction might be the use of 
reading 'achievement scotrcs tMe basis of, measuring change. The more 
valid measure of experiiaent^l a^d control comparisons might better be 
the use of a criterion meaav^re chat reflects the, efficiency of the 
experimental treatment tn it^cVe^slng mastery of specific skills. Such 
a measure would establish t^e success by which* the treatment increased 
the student's proficiency i^^ the skllKJncl^ed. Comparing achieve- 
ment test scores does not in^a*iufe the success of the program in neeting 
Its objectives, which is a ,^l±tercnt isHue from determining whether 

skill mastery leads to tncrc?3Sed achievement. 

To assess the lattet la^ue, comparisons of reading achievement 
scores should be made bi>t ^-foxipe compared should not be those 
exposed or not J^osed to t^eatiflcnt but rather groups of students 
demonstrating mastery on a ^^ell^ble and valid criterion measure of 
skill mastery and students ^ot. demonstrating mastery of the skills. 

Turning attention away ^fom research as a source for answering 
question one, opinions conc^rT.itig the yalue of systematic instruction 
In attending to the orienta(:ion of letters have been expressed. In 
Brian Fellow's book, t^w, rvj^.qr, Development, 
Chapter 17, "Learning and t^ie l^er caption of Orientation" (1968, 
pp. 130-1A5) include a very comprehensive discussion of such opinions. 
Fellows summarl7.ed the tevi^^ by stating: " . . it may be said that 
the research reviewed in thp etiapter clearly indicates that letter 
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orientation discrimination in children is not solely a function of 
maturation; it is in fact a skill quite sensitive to training. . 

Two studies most of ten. cited in support of tliis statement are the 
recent works of Hendrickson and Muehl (1962) and Jeffreys (1958). The 
work of Hendri'cksbi^and Muehl indicates that preschoolers can learn the 
significance of the orientation of letters through a program of 

systematic Instruction. Jeffrey's data (1958) indicated that children 
incapable of performing the discrimination of letter orientation at 

♦ 

a given time can be taught it very quickly, even as early as four 
years of age, if the concept same and different are adequately 
interpreted by the child and responses to stimuli are within the 
child's verbal/ and motor capacities. Unfortunately, past studies have 
not been designed to examine the effects o n the subsequent reading 
achievement, leaving the question of the value, of lettei; orientation 
training unanswered and open to^opinion and speculation. 
As Wilson and Flemming state: 

The data in the study CWilson, Flemming, 1940) give no clues 
as to 'what causes children to make reversal responses [letter 
order errors] when they begin to learn symbols .... 

It is probable that most teachers far underestimate the long 
and'^^dilf icul t processes involved in mastering these symbols. There 
are ovc^r 52 printed letter symbols, all varied by printed and 
especially by written styles. To learn all these forms, with their 
names and. sounds, is so difficult that it should rarely be left 
to chance, incidental or concomitant learning. That difficulty 
in learning them is real was attested to by observation of kinder- 
garcen and Grade ] . children during tlie tests. The examiners were 
impresRod with the intense effort put forth by most of the children 
in trying to name or write* letters. The effort was o f t en > painf\il 
to observe — alternating squirming and tension, sustained frowning, 
panting, ^;runting, whispering and muttering, even weeping. 

The practical conclusions indicated by the findings of the 
study sorrn to be that children need careful guidance in learning 
letter and number symbols, and that for most children like the 
Horace Nann gronpy studied, need for this guidance begins long 
before Grade I, and for some children probably continues for a 
considerable time after Grade 1. (pp. 30-31, 19^0). 
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\ Gibson, et al. (1962) oppose this poslrlo|i^ and state that, **teachers 
apparently give a good dea^ of concentrated and highly verbal attention 
to letter orientation (and letter order) errors but there is no evidence 
that such attention is needed/* (p. 905). The authors point out that 
skills in attention to letter orientation and letter ordfer may be skills 
similar to attention to the distinctive features of letters, and that 
attending to phonemic differences has not often been taught, but never- 
theless learned. Gibson, et; al, also contend that the significance 
of varying dimensions of letter's has been effectively learned solely ' 
through experiential exposure to the repealed Jjrocessing o^^grauh^mic 

• \. ■ ■ ■ 

symbols. . , , ' 

. ^ ■ • ^ .' ^ ^' •"" r' 

These authors state, however, that helping Children to pay attention 

to orientation of ^t^^crs "can hardly hiirt . . ; (althougH^**^ uch help- 
or ipstruction has not been shown to t'ransfer to reaiding* ability . 
. .. . but if the typical matching taffeRs -cyif^ceadfness ^cta^y used ' 
Variables which are signif ican'Sf on lctter^4iscriminat.i\n- (i^ead 
of pictures of objects) ther^ would cfertainly be greater potential 

"... ' ^. 

transfer value" (Gibson, etal., 1962, p.'*^05). ' ' , 

In answer to question 2, r^egArdingr^ the value of a pro-am erf 
systematic instruction in reducing the airiojunt of time needed ,to attain- 

mastery of the skills, there^ is evidence that a gr e at ci^" number of ^ , 

. . ^' • * \-' ,■ ' r ' . !, 

children changed from non-mastety to mastery of 'the sHills at the endU?^ • 

* ' v. • . . V ^ ;-r' r lY-i 

• . • \ ■ * ^ i "X 

of Kindergarten in classed" where instruction , in the thrive spcills'was 
given than in claf;sos wh^e instruction was no% given (Kamiil, ^xTjano, 
Hubbard and Pitteiman, 1973). I 
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As reported ±n the 1971-1972 field test of the Prereadlng Skills 
program, involving twenty-threu Kindergarten clasisrooms and 545 pupils 

fewer than 30 percent of the field test pupils mastered the five pre- 
reading skills prior to instruction. Post-instructional testing of 
Letter Order and Letter Orientation showed mastery by up to 78 percent 
of the pupils tested, (Kanim, et al., 1973, p.xi). 

In a second study, a small-scale field test of the revised Pre- 
reading Skills Program (1974) conducted during the 1972-1973 school 
year, the number of students changing from non-mastery to mastery of 

the prereading skills in classes receiving systematic skill instruction 

k, ■ 

was over and above the number of students demonstrating such ^ change 
.in classes where systematic skill instruction was not given (Venezky, 
Leslie and Green, 1975). The small-scale field test included schools 
• that had used the program during the 1971-72 school year, as well as 
s^vijjral schools using the program only during the 1972-73 school year 
(Veptezky, Green and Leslie, 1975). Forty-six classes — 22 Kindergarten 
classes and 10 first grade classrooms, composed of 627 Kindergarten 
children and 257 first grade children — participated in this study 
" 'in partial answer to question 3, regarding whether a reduction 
invtbe time needed before mastery of the skills occurs will lead to 



a 63r,nificant Increase in subsequent reading achievement, Venezky 
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$tateK : 

While the evidence that direct instruction in these skills 
^produce*; mastery appears to outweigh tlie evidence that maturation 
alone produces mastery, ascertaining the necessity of each skill 
for learning to read is a lar more complex matt,er. Non^ of the 
'thr(!e skills has oeen siiown to be absolute prerequisites to 
learning to read, but the child who comes to initial reading in- 
struction with a mastery of these skills should have less difficulty 
in learjiing to read as demonstrated on periodic reading achievejucnt 
measures tlian clilJdren who do not pos.sess these skilJs. (1974, p. 13). 



60 



41 



Due to the limitations imposed through design, assessment of 
the effect of systematic instruction In these skills ^^overall read- 
ing achievement was not attempted in the study just cited. That is, 
since the study was not designed to examine such an effect, data were 
not available to determine if mastery of the Skills occurred through 
instruction received in Kindergarten, previous to the period of 
systematic instruction; if mastery accrued through maturity alone; 
or If mastery occurred through the effects of systematic Instruction 
of these three skills. While the effects of the three prereadlng 
skills on overall reading achievement as demonstrated by scores 
on a formal, standardized measure of first-grade reading achievement 
has not been dcmonsti-ated , the effects of the three skills have 
been detected In a standardized Instrument for reading readi- 
ness, the Clymer-Barrett Reading Readiness Test (1969). Students 
having mastery of the three skills scored significantly higher than 
students without mastery of the skills (p <05) on the letter recog- 
nition subtests of the Clyraer-Rarrett Reading Readiness Teat (1969). 

As a final note, there appears to be a need to investigate the 
difference in effectiveness of visual skill instruction when letters 
ind words are used as instructional stimuli, as opposed to geometric 
/ forms and outline figures. Such need rests in the fact that numerous 
reatilness lessons r^uire visual discrimination of geometric forms 
and outline figures as well as letters and words, despite the low 
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coefficients of correlation between nblllty to discriminate geometric 
forms and rending achievement. If training In geometric forms and 
outline fir,iires or letter and word shapes provides less transfer to 
reading related tasks, such findings would be valuable to the 
development of new beginning rending progr^nms. 

Studi-es ojr the effect of sex , age , e thnic background and soc lo- 
econ omlc s tatus on f irst-grad e rctidinjg achievement > Factors that 
might serve as plausible causes for differences between groups are 
socioeconomic status, race, age and sex. The most substantial 
indication of the relationship between sex and reading achievement 
in the American educational system is the significantly lirge'? 
number of boys than girls in remedial reading classes (Monroe, 1932) 
and the inclination of our culture to feminize reading activities. 
Johnson (1966), Silverberg (1972) and Farnham-Diggory (152) 
present additional evidence that supports the contention that such 
differences may be innate^. Girls learn letters and letter-like forms 
more rapidly than boys. 

The relationship of age to reading achievement has been well 
documented. The effect of maturation on the skills selected for this 
study is discussed in the second section of this review of literature. 

To consider all of the research regarding the effects of differences 
in ethnic background would be tangential to the central issye of this' 
paper. It is imporlant to note, however, that Black, Mexican-American 
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and American Indian populations have bocn shown to have certain 
deprivations of cultural or linguistic nature that detrimentally 
affect reading achievement. These deprivations appear to be over 
and ahove the cultural or linguistic deprivations experienced by 
Anglo-Saxon children- 

It has been established that Mexican-American students benefit 
from early school instruction to develop an awareness of English 
language complexities artd that American Indian students tend to use 
configuration, sound clues and idiomatic expressions inappropriately 
(Phillion and Galloway, 1969). Many Black children are handicapped 
in initial reading performances by dialect, poverty of vocabulary, 

dearth of adult models, lack of early stimulation to engage in 

o 

reading related activities, a cultural deemphasis of the value of 
standard speech, and a failure to consistently use complex English 
language structures. 

Socioeconomic factors undoubtedly affect a child's level of 
reading achievement as well as his/her purposes for and uses of 
reading. These factors also determine the quality and quantity of 
reading materials available to tlie child, which in turn , in and of 
themselves, Influence the reading behaviors of the child. The res<»arch 
during the 1960* s placed a heavy emphasis on the socfioeconomic 
influences of a child's environment upon tlie "Child's reading 
behavior. Studies have tended to reveal that most adverse socioeconomic 
influences upon reading are found in children from low socioeconomic 
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communl l:leB. Such environmonLB produce a doarth of adult: models 
(Almy, 1967 and Coldstcln, 1963), Utile early stimulation (Deutsch, 
1960), l|>wer family educational and occupational levels (Calloway, 
1973) and less emphasis upon the value of learning (Bloom, Davis 
and Hess, 1965). As a matter of fact. Barton and Wilder concluded 
(following a national survey of elementary school teachers) that 
socioeconomic level of a child's environment is the single most 
important factor in rate of reading progress. The^results of their 
work revealed that by fourth grade about one-half of the children in 
lower socioeconomic communities were below grade level in reading 
achievement. Thorndike (1973) has found this phenomenon in other 
countries of the world. 

In the countries he considered, — France, Germany, India, Israel, 
Japan, U.S.A., ll.S.S.R., Denmark, Finland, Sweden, Norway, Hong Kong 
and Great Britain the evidence suggests that differences in 
comprehension ability are not due to innate characteristics but 
rather to economic status of the Yome. In each country, parent's 
socioeconomic status positively correlated to reading achievement. 
This factor, as a motivational force for the child, appeared to be 
equal to or greater than considerations of writing systems, ortho- 
graphy and metliods of instruction as influences on success In initial 
reading, this f inding was ])resent both within and between countries. 

Td sum up, past studies support the, contention that an examination 
of the effect of mastery of the three prereading skills, attending 
to letter orientation, letter order and word detail, on subsequent 
reading achicvemrMi t is warranted. Such a study would be significant^ 
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to the field of rending as it has not been ascertained: 

1. if the relationship between letter orientation, letter 
order and word detail and reading achievement Is one in 
which mastery of the skills leads to an increase in sub- 
secjuent first grade reading achievement; ^ 

2 if children changing from non-mastery to mastery of these 
skills by November or March of their first grad^> year 
exhibit increases in scores on a standardized instrument 
measuring first grade reading achievement; 

3. if the effect of mastery of the 3 skills of reading 

achievement is the same for children from high, middle and 
low socio-economic communities. 

A. if systematic instruction in the skills is a more efficient 
and effective method for eliminating skill deficiencies 
than non-systematic or incidental instruction in the skills; 
<r and 

5. if a program of systematic instruction is designed to use 
letter/\K>ri! instruct Loual stiirAili, will this program prove 
to produce better mastery of the three prereading skills 
than a program designed to use geometric form/outline 
figure stimuli. 

The fact that a relationship exists between the prereading skills 
in this study and reading achievement is well documented. Whether the 
relationship between these skills and subsequent reading achievement is 
one in which mastery of the three seleq^^d prereading skills leads to an 
increase in subaH?quent reading achievement remains to be demonstrated. 



Hypotheses 

Seven hypotheses were tested in this study. To test each / 
, hypothesis, reading achievement scores of first grade students were 
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compared. Comparisons were matie) betwecMi groups who demonstrated a 
performanci' of mastery or non-mastery of the skills of attending; to 
letter order, letter orientation and word det/ill. 
Tlie liypotlieses tested in this Rtiidy were: 

Mastery of letter order, letter orientation and word detail 
will significantly increase^ subsequent first grade reading achievement 
when students who begin first grade with a mastery of letter order, letter 
orientation and word detail are compared to students who begin first grade 
without a mastery of the selected prereading sl^ills.^ 

2. Mastery of letter order, letter orientation and word detail 
will significantly increase subsequent first grade reading achieve- 
ment when students who entered first gr^de wltliout mastery of tlic 

selected ski J Is hut who attained mastery by November are compared to 
students who began fYf^t grade witliout mastery of the selected pre- 
reading skills and who did not attain mastery by November. 

3. Mastery of letter order, letter orientation and word detail 



^Mastery was defined as ability to answer correctly 14 of 16 items 
(87.5% correct) of Letter Order, Letter Orientation and Word Detail 
on each subtest of the Prereading Si:il3j^ Test (1975). The term mastctry 
in the following hypotheses reifers to this demonstrated performance. 



^*The desired level of significance is p<05. 



^The group mean of the scores on the Ga t es-MacC i n i t ie Readi ng 
Achievement Test (1965), administration in November and March and the 
sum of the. total test scons were used as the indices of residing 
achievement . 
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will GiKutf leant Jy incro/iBe nuli.scquqnt f Irst grade iciidlnj; achieve-^ 
ment when students wiio entered f irnt ffrada wfthout mastery of the ^ 
selec ted skills and who did^.not attain maatery-of the skills until 
March arc compared to student^- wlio begin first grade without mastery 
of the skills and wi»o do not attain mastery by March. 

A. Students who do not consistently' demonstrate mastery of all 
three skills at all testing periods (September, November and March) but 
who do demonstrate mastery at one or two of the testing times will perform 
more ilke masters than non-maslrrs on measures of reading achievement. |^ 

5. The relationship of scores on the three visual subtests of . 
the PRS Prereading Skills Test (1975) and scores on the Gatea- 
MacGinitie Rending Achievement Test, Primary A, Forms 1 and 2 (1965) 
will be the same for ciiildren of low, middle and hi^h socio-economic 
coimnunit l^s . 

6, The number of "S^tudents exposed to systematic skill instruction 
who change from non-mastery to mastery or who maintain mastery will 
be significantly greater than the number of students in control groups 
who change from non-mastery to mastery. 

?• The number of students exposed to systematic instruction using 
letter/word stimuli who change from non-mastery to mastery or who 
maintain mtistery wl/l he significantly gireater than the number^ of 
sludtnts exposed to systci, ic Instruction using geometric shapes/ 
outline figures as stimuli who change from non-mastery to mastery 
or who maintain mastery. 
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• CHAPTER II 

. METHOD • - 

As stated In Chapter I, the purpose of this study was to examine 
the effect of mastery of three prereading skills on subsequent first 
grade reading achievement- The methodsVpf the study are discussed in 
the five -subdivisions of this ^chapter : Design of Study, Subjects, 
Materials, Procedures and Data Analysiis. 

Design of Study 

The design used in this study most closely corresponds to 
Design 10 as discussed in Experimental and Quasi-Ex^efi tff ental De. signs 
for Research (Cimpboll and Stanley, 1963, pp. AO, 47-50)- The 
principle.'; nf this design involve administration of prcrand poot^ 
tests to experimental and control groups in which "control and ex- 
perimental groups do not have pre --oxodrlmeata] sampling equlvalencp, , 
(p-.A7). The ^^rbups were naturally assembled classrooms and assign- 
inent 4f treatiSint t6 gtoups was random and under experimenter's . 

controi. The a^tudy involved experimental and control groups, given 

i ■ 
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a pretest and two subsequent posttests on skills of letter 

ocder, letter orientation and word detail as well as a pretest of 

initial reading ability and two subsequent posttests of reading 

achievement. Treatments were randomly assigned to 42 intact class- 
... , ■ «. ■' 

rooms, selected through random sampling, 

* Subjects ^.y 

'■^'^ 

Forty-two first grade classrooms from the Fort Worth Independent 
School District, .Fort Worth, Texas were included in the study. Class- 
rooms were selected by stratified random sampling, with classroom 
tfacher qualities and socio-economic level of the community served - 
by the elementary school as criteria for stratification. Classrooms 
were selected from a list where the teacher had volunteered to 
participate, had received a Bachelor qf Arts/Science Degree in Education 
including at least three hours of dourse credit in reading methodology 
and had taught first grade for more ^chan one year previous to 
September 1,. 1975. The number of cla^^jxfoms selected from the 

a|^ry schools which serve high socio-economic coiranunities and the 
32 e^ipentary schools which serve middle socio-economic, conmrunities, 
as nearly as possible, equalled the number of classMugji selected from 




the 30/ elementary schools which serve ]^ow soclo-ecoimBp conjmunities. 
As shi^^ in Table 2, 12 classrooms in the study represented elementary 
schools which serV^^ high socio-economic communities,*^ 15 classrooms 
represented elcmnntary schools which serve middle socio-economic 
communities and 15 classrooms represented elementary schools which 

\ ■ " • ■ , ■ . 
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Table 2 

Schools Participating in the Study 
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* C denotes control group ' i;i 

TG denotes systematic skill instruction using geometric shapes and outline figures as stimuli • ° 
TL denotes systematic skill instruction using letters and words, as stimuli 

Data froni the children in this classroon were not used in the study. The teacher incurred' an extended illness and 
did noj complete the training prograft. 
2t ,ERJC 

e improperly administered in one of these classrooms. Data from the children in this classroom were, not 
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serve low socio--economic cormnunities 

Socio-economic rank for each elementary school was determined by 
an analysis of 1970 census data, as reported in "Fort Worth Area 



Census TrACj^^nd Market Fact Book, "a pamphlet prepared by Dr. Robert 



H. Talberf^tJf Texas Christian University. The composite score from 
" rating the occupation, education, housing and income of each in- 
habitant of the community tracts in the Fort Worth . Standard Metro- 
politan Statistical Area was used to determine an average composite 
socio-economic rating for each elementary school. The mean (99.38) 
and standard deviation (44.68) was used^, to rank the socio-economic 
rating of each school. That is, schools one quartile above and below 
the mean (range 69-129) were ranked middle socio-economic; schools 
in the first quartile (below 69) were ranked low socio-economic, and 
schools in the fourth quartile (above 129) were ranked high socio- 
economic schools. 

Of the 1,068 children enrolled in the 42 classrooms at the beginning 
of the study, 321 children did not complete all testing instruments, 
63 children moved at some time during the study, and 6 had incomplete 
data concerning age, sex and/or physical description. As complete 
data concerning each child's ability to attend to the three reading 
skills and records of the children's overall reading ability were 
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^Only 12 clafifjrooms, representing high socio-economic communities, 
met the criteria for selection^ causing unequal representation of 
classrcfoms serving high socio-economic communities. 
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not available, scores fromM:he tesi^ of .tnese ^3^| children were 
Included ±n the analyses of data. , ^ ^' 

• To determine if the absence of test: scores fr^' th|s.e ^^c^igM,) might, 

result in a set of scotes unrepresentative of the Original ^pMa^ion. . j/S^ 
a t-^cst between scores /on the PRS Prereadlng SkUls Testfe of the v 
687 subjects in the study were compared^ to scores on the. same t^st of the 
. 1,068 children initially enrolled in the .selected clas^roorts. As sho.^i 
in Table 3. differences in mean score of original population and subject 
sample were no/slgnif leant (p = .59 for difference in means of the 
Letter Order Subtest, p = .40 of difference in means on Letter 
Orient/tion Subtest and p = . 70 for dllft^rence in means of the 
word ietail Subtest ). Th^re was no significant difference between 
original population and subject sample in age. ethnic background, 
socioeconomic level or sexual composition. iTils suggests that the 
scores on testing Instruments, of subjects in this study adequately 
represented the scores on testing Instruments which might have been 
toade by the students eliminated from the study. It was concluded that . 
use of scores from the 687 subjects could be interpreted as representa- 
tive of data from 1.068 students in the original population: Elimination 
of the 390 children described above would not act as a confounding 
f.-.ctor in tl.o interpretation of results of the study. 

SubJ.uts for the study were the 687 first-grade children 
enrolled In the A2 selected classrooms, "whd were present for and 
conipleted all testing instruments.' Approximately one-half of the - 
subjects were boys (N=3A2) and one-half uere girls (N=345). The 
number of sulijc-cts attending .schools which serve high socioeconomic 
communlLy tracts was 223.;thc. number of subjects attending schools which 
servo middle soc i ooconomi e co.n.MuvJ ty tracts was 271. and the number attending 
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Comparisons Between the Sex, Race, Age Readiness Score and Prereadlng 
. Skills Visual Subtest Scores of Students in Original Population and Subjects in Study 
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Race; Anglo coded 1 
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1.53 
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1.53 
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Age: 

« 
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6.34 
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Prereading Skills Test, Visual Subtest 
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3.43 


i 

14.15 
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Letter Orientation: 


U.12 


3.50 


14.27 


3.35 


.40 


Prereading; Skills Test, Visual Subtest 
Word D^^ail; 


13.95 


4.35 
i 


14/2 


3.10 
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schools which serve low socio-economic community tracts was 193. 

The number of subjects from Anglo ethnic background was ^31 (63% of 

total subject population); J33 subjects were from Black ethnic 

groups (19%); 116 were from Mexican American ethnic groups (17%) and 

4 were from Orient^, American Indian or other minority ethnic groups (1%) 

Materials 

Instructional Materials 

' Two sets of instructional materials were used in the study. One 
set included 35 selected activities from the PRS P rereading Skills 
Program (197^) ,designed to use letters and words as instructional 
stimuli. Ten of the 35 activities were "^designed to teach the skill 
of attending to letter order, 12 were designed to teach the skill of 
attending to letter orientation, and 13 were designed to teach the 
skill of attending to the detail of words. The activities were used 
in the 16 randomly assigned j/xperimental classrooms designated . 
as (Treatment with Lett/r^Wprd Stimuli). 

The second set of inay/ructional materials included 35 activities 
designed to use geometric .shapes and outline figures as instructional 
stimuli. 'J'went y-'two of the. activJ ties in the set were selected from 
the' ^S lr(^ri\cid^^ Skills Pro^^ram |197/0 and 13 were constructed by 
the vinvestij'.ator . Objectives of the 35 activities in this set of 
instructionnl materials were the same as the objectives for the first 
set pf materials. \ The activities were used in the 11 randomly assigned 
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experlmGntal classroom. 



\k designated as TG (Treatment with Geometric 



Shape/Outline Figure). A list of both sets of activities is found in 



Appendix A. Samples of investigator-constructed activities are also 
included iff Appendix A, 



The group administered form of the Prereading Skills, Test, 
Visual' Component (1975) was used as the measure of mastery of the 
skills in the study. The test has a visua] and sound component, com- 
posed of items in the individually administered Prereading Skills 
Test (1975). The Visual Component is composed of three subtests 
(Lettei* Order, Letter Orientation and Word Detail), 16 items each 
and three sample items. A copy of the test can be found in 
Appendix B. 

Mastery of the skills in the study was indicated by a score at or above 
14 of 16 items correct on all three subtests in the Visual Component 
(87.5% correct). Children not scoring at least 87.5% correct on all 
three visual subtests were designated non-masters of the skills 
investigated. 

Prior to use in this study, the group administered form of the 
Prereading Skills Test ,1975) had been administered to approximately 
250 kindergarten and first grade children attending Hawthorne, Midvale 
and Hoyt Elementary Schools in Madison, Wisconsin.^ ^ 

2 

The investogator would like to express ^^ratitude to Mrs. Russert, 
Mrs. Marty, Mrs. Swinson, Mrs. McClurc and rhclr children for volun- 
teering to participate in the test. try-out . 



Testl 




nstruments 
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Results of the ivsl try-out verified that the test met criteria 
which had proved useful in other group administered tests for 
young childirx^n. 

The PRS Prereading Tes^t (1975) was judged to be a valid 
measure of mastery o£* the skills in this ab^dy because I) test items 
were identical in format to the task used as an index of skill 
mastery in tliis study, as defined on page 4, Chapter I; 2) items were 
selected by a rational, empirical process; and 3) items adequately 
represent the total population of possible items. Hoyte reliabilities 
of the. PRS Prereading Test were .84 for Letter Order, .86 for Letter 

Orientation, and .84 for Word Detail (unpublished WRDC Memorandum, 1975) 
Ovi^rall reading achieveinent was measured by (I) raw scores on the 

November and March administrations of the Vocabulary and Comprehension 
subtests of the GnLes-MacGinitie Reading Test, Primary A, Forms I and 
2 (1965), (2) totial Vocabulary and Comprehension subtests, and 
(3) sum of the total raw scores on the Gates-^acGinitie Reading 
Achievement Tes|-^, Primary A, Forms 1 and 2 (3965). Scores from the 
Metropolitan Reading Readiness Test were u.sed as indices of reading 
readiness. 

The Gntes-MacClni tie Reading Test, Primary A, Form I and Form 
2 (1965) wero judged to be valid and reliable measures of overall 
readiiv; ability iis tlie testing tasks accurately reflected the objec- 
live of this study — samolinp, the child's ability to attend to the 
skills of this study in performances of overall reading ability. 
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The Vocabulary Subtest was composed of 48 items. Tlie chUd was 
to^ circle one of four response choices that corresponded to a 
picture illustrating tlie meaning of one of these words.. The 
response choices in beginning items were only slightly similar 
or confusing. Response choices' became more similar in details 
and general appearances in concluding exercises. 

The Comprehension Subtest sampled the chiW*s ability 
to read and understand whole sentences and paragraphs. It contained 

- \ 

34 passages. The child waa to mark one of four pictures that best 
illustrated the meaning or the Passage. 

Alternate form reliabilities between Forms 1 and 2 of the test are 

.86 for the Vocabulary r.ubtest and .83 for the Comprehension subtest 
while split-^half reliabilities for the two subtests are .89 and .^4 

(Gater>-MacGinitie, 1972, p. 9). 



ERLC 



Procedures j 

Implementation of this study involved the following 

dates and activities. / 

S eptember "17 and Se ptember 24 , 1975 - Inservice ^^^^ining sessions 

for the 15 reading specialists who volunteered to administer the PRS 
Prereading Skills Test (1975) aivl the Gates-MacGinitie Reading Test, 

Primary A, Forms 1 anH 2 (1965) were given by the investigator. The 

purpo.Te of the; sessions was to present the objectives of the study as 

well as the relationship of the tetsting program to the objectives. 
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The schedule and procedures in admlnltitcrlng both tests and questions 
conccrrklng the role each specialist played for the duratlqn of the 
study were disc discussed^ 

\ 

On and between the dates of Septembe r 22 and September 30, 1975 
the.PRS Prereadin^> Skills Test (1975) was administered to allb^.phildren 
enrolled In the A2 selected classrooms. All tests were given by the 
investigator and 15 reading specialists. All testers had completed 
work for a Master's Degree with emphasis^^ifp^f^ading methodology and 
had at least three V^ars of prior teaching experience. The scores from 
these tests were used as measures of September prereading skill mastery 

Septcmbe^r 25, J 975 - An inservice training session was conducted 
for teachers, residing specialists and principals involved in the study. 
Forty-three teachers, sixteen specialists and three principals attended 
The inservice session was conducted by the investigator and was de- 
signed to: 1) explain the purpose of the study, 2) describe and dis- 
tribute materials used in the study, 3) outline the f sponsibilities 

of teachers and specialists in the implementation of the study. 
Potential benefits of the study for children in participating class- 
rooms were presented and questions concerning the study were raised. 
A Schedule for Teaching jthe Act ivitie s in we Ex periment sheet was 
f,lven to ench teac her. On these sheets, teachers were to check each ^ 
activity as It war; - completed and note any problems encountered during 

the infitruct ioi) of that activity. Such notations served as aids in v 
monitori'ng I lie period of sy.stematic skill instruction. ^ Additional 

monitoring was not attempted although correspondence between invest- 

i</,ntor and toaclier was encouraged. Ting the instructional period, 
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six telephone calls and 22 individual or group letters to and from 

teachers and specialists were made and written. Eight letters were 

mailed to teachers and specialists following the period of sy6ton;atic 

skill instruction. ' 

Prior to S eptember 29th , experimental and control treatments- had 

been randomly assigned to the 42 claysrooms. As shown in Table 2, 

Participating Teachers , Pupils , Subj ects and Designated Socio-economi c 

L( ;vel and Assignment of Each School Selected for the Study , four class- 

rooms^^epresenting high,. five classrooms representing middle and 

six classrQjaM|: representing low socio-economic communities were 

designated clHIrol classrooms. P^vc classrooms representing high 

socio-economic conununl ties, six representing middle socio-economic 

communities anc] five representing low socio-economic communities 

were designated Treatment with Letter and Word Stimuli (TL) . Three 

cfassrooms representing high socio-economic communities, four 
roprescMiting middle socioeconomic coinmunities and four representing low 



r 
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socioeconomic communities were designated Treatment with Geonrctric 
Shapes and Outline Figures (TG). 

Beginning Sep tember 29, 1975 and continuing until November 37, 
1975 students in the 27 experimental classrooms received daily skill 
lessons, in addition to the activities of the regular reading 
pr "llpn. The skill lessons were approximately 20 minutes in length. 
During tl'C time* used for systematic skill lessons in the experi- 
mental .'5>sor. , reading orally to ptipJls in control classrooms was 
to have he on doiiui. Ro)',ulrr classroom activities were taken from 
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LippJncott , llought nii-Mlf f lin, Follett or Macraillian basal series. 

November 18-24, 1975 - the Cates-MacGinitif Reading Test, Pfimary 
A, Form 1 or 2 (1965) was administered to all children in the study. 

No vember 19-26 , 19J5 - The PRS Prereading Sk^ Is Test (1975) was 
rcadministrrcd to all children ^in the A2 selected classrooms. The 
scores from this test were used as the measure of November prereading 

skill mastery. ' 

On December 1,, 1975 .all teachera In, experimental classroomSj|ppe 
to return the Schedule for T eaching the Activities in the Experiment • 
Sheet. Twenty-one of the 27 tcacher|^in experimental classrooms re- 
turned completed sheets. As seen in the example jtn Appendix C, : 
tf-achers checked each completed activity and noted problems encoun- 
tered during instruction. The six teachers who did not return the 
monitoring instrumeiit were contacted and five reported to have completed 
all 35 activit-.ie as scheduled, one teacher did not and data from her 
class was eliminated from the study. 

Marcli 15-3tf, 1976 - The PRS Prereading Skills Test (1975) was 
readministered to all chi}.dren in, the A2 Elected classrooms. The ' 
scores from these tests were uged as the measure of March prereading 
skill mastery. The Gates-MacClnitic Readlng^Test, Primary A, Form 
1 or 2 (1965) was also readministered at this time. - 
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At the end of each testing period tests^were mailed to the in- 
vestigator. Tests were hand-scoreti; ^ raw scores and descriptive data 
were recorded on data sheets. Data on these sheetQ were*. iransfercd to 

keypunch coding sheets by Judy ■ SucTimnn of the Wlscqnsin Research and 

p. ^ . , ^« 

Developmeftt Center f-or Cognitive?. Learning coding pdbl, a trat^^ 
^cypunch coder Two professional keypunch'ers at the^* WlBconsJ 
and Development Center for Cognitive Learning ttansposM^ co^bc 
sheets' to key punch cards. All cai;'ds were th^ii^vpVmed fot accuracy 




of transcription by * key punch^erlf ier : -f-.v^r* ^ '^ 



T u ^' ■ ' Datd" Analysis -'S'-r •^.'■■^'^^Tw . -^j^- 

To measure the effect of ^'Wstey.://;o/i the rlfe^dlhg lafehlevement of 
children wh£> dq and -do no^ masJter the prereading .slcill% of letter 
order, letter" orientation apd-w^^ detail, twortaijed-^^ pf 
differences betwqqin mean reriMnjg: achievement score's of master and 
non-master groups were performed. Two- tailed t-tfests were also done 
to^ examine dif ferences.' between the rniean ages pf the master and non-master 

>^ / 

groupsl. When the difference between groups exceeded four weeks, ^n 

« - . .. 

analysis of covar lance was performed with age as the covariate on achieve 
m^nt. Comparisons and t-tests of differences in mean aqiiievement were 
also made when the intervening variables of socio-economic level and 
ethnic backgrbund of masterj and non-master^ groups were equalised. 

To determine if,}subjects in master.^ and non-master^ groups w'^r^ 
significantly difforei^t in relation to the intervenlnji variables of i 
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sex 



, ethnic background, age and socio-economic status, data concerning 
each of these factors were collected for each subject. To utilize this 
demographic data In more than a descriptiVe manner, data from each 
Student were assij^ned the following interval^ rankings: 



a) Sex - 1, Male ; . 

2 =^ Female i Y 

b) Socio-econom\c level - 1 = Low 

^ ^ A = Middle 

\ 3 « High 

c) Ethnic background - 1 = Anglo , - 

2 « Black ' 

3 «= Mexican-American 

* 4 « Other ' 
Means of the data" were then computed and compared for significance of > 
difference between master and non-ma^ter^rou^, through a t-test of ; 
mean^'^^nkings. 

Dependent measures for all analyses were the VocatSulary And 
Comprehension Subtests of . the Gdt^B-MacGinitie ReadlnR^o^^em4nL tests^. 
Primary A, Forms 1 and 2- (IqV)* administered in Novembdj^d March, total 
test scores on both of these tests, sum of Total score'fe on the November 
^ And March tesM artd the Metropolitan Reading Readiness Test (1969). 

■ ' - W • ■ .« 

n»e jndcpendent mpasure was" a" s.cote at or above the criterion for 
mantery uii the I'RS Prerea^ig Skills Test (197-5). 

To test Hypothesis 1, group means of the^jc^^ on dependent measures 
of reading achlovomett from all September masters and noivpma«ters were 
V:owpared. Two-tailed t-tests of differences of means were run. The 



following seven comparisons ;between achlevelnent scores of master^ and 
non-mas ter^ subgroups were also made: 

1) Anglo masters and non-masters from high socio-economic com- 
munities > ^ 

2) Black masters and non-masters from high socio-economic com- 
munities, j/^^ ' ^ ' • 

3) Anglo masters and non-masters from middle socio-ecotifiniic 
communities, 

4) Mexican Americans from middle socio-economic communities 

5) Black masters and non-masters from low socio-economic com- 

4 munities * 
I 

6) Anglo masters and non-masters from low socio-economic 
communities, and *5 

7) Mexican Americans from low socio-economic communities. 

To test Hypothecs 2, group mean^s on the dependent measures of 

reading achievement fr^m all September non-masters who became masters 

of rtie skills inl^vember were compared to the September non-masters 
vho did not mast^ejf the. skilly* in |»Jovembe In addition to the com- 



parison betweehvthe entire group of masters and^^nori-masters^ilroup p 
achievement r^^ins of Atiglo masters and non-masters from, high SES 
communitias, Anglo masters, and non-masters from mij^ldle SES , Black , 
iftaaters and ndn-mnsters from middle SES, Mexican Americans from 
middle SES communities, Anglos from low SES communities. Black 
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students from low SES coirununities, Mexican Amerlcamsttidcnts from low 
SES communities were compared. Two-tailed t-tests of differences, " 
between achiayeitiient means of each of the eight sub-groups o£ 
November mtfatexTipjPand non-masters were performed.^ 

To test hypothesis 3, four comparisons of mean reading achieve- 
ment scores wcrp made. Scores from students who did not demonstrate 
mastery of the skills in September or November but did demonstrate 
JIllPDastery in Were compared to the ^ores from st.u4.ents ^ho did 

in Sept< 



LcmbejCjill^'NoNjeraber or March, 



arisofts> weire between 




en^^^'^ll^^ had not ma;>tered t 
^illrlSfbdents . who. v^ever mast 



:he skills of this study 
ered the skills. 



s from ^^igh*^^ SES communities who had not mastered 



rch"an< Ang)^ students from high SES who never 

■4' 



'AT.: Km 

/ /\-sr. thfe f^i^ 



t's ^frpm loW 




hjb^^s who did not master 



A^glp^ J^|Sj^^^ never 



ist^rcd 



% 1^!^4^> ^^i^^ SES ' comintmitl^wnQut4^ master the 

/ skilis^'tiAj^i^^T^ from low ^Es|^diitounitlea \frho 



'5 ; nevcr^^^fljlexcc^ Q^^^^&T^ ""^^ 



* ^ 7 If Jl»' (Mffdtei^^^ /ar>e fcetwe'cn master 6 and ^non^m 

fjreatVt than four weeks, an"* analy^sisv of covarlajnce was compii 




s was 



between nclilc^vcmcnt, meprfs of majiters and non'^astcrs with age as the 





.'4 

covar^fltc*. Differences in sloSfc^BK/cen -th6 lu^stcrs and non-masterj 



groups were computed to examitr^^^e homogcn^ty of the reading 
achievement scores of the two groups. Correlation coef f d^cients between 
age' and achievement and two-*t.ginMed t-tests were computed to determine 
;the effect of mastery on reading achievement when age differences 
between masters and non-masters groups were eliminated. 
>^ To determine if the performance of sfudents wl*o do not consis- 
tently demonstrate mastery of *the skills at all testing periods was 
more like the performance of masters or non-masters on measures of 
reading achievement, a statistical test of Hypothesis 4 was performed.^ 
The test statistic was a two-tailed t-test of a second di?terence of 
group means as described ii) the following formula: 



(m^ - m^-*) - (m - ra^) 
2 a3 1 2^ 



4 . o2.'''+ ""l . -2 + 1 . 2 



- •• S 2- ^ ± ■ s ^ ± ■ s 
"2 "1 1 "3 ;y 



when m = achievement ^scores of masters groups 

1 t^. ' 



( 



m2 "= achievement scores of inconsl|4t^nt mastdis <ind non-master^^-^~ 

' .) ^ 

nio ^ achievement scores of non-masters 

■ ■ ■ * ■ i 

n, = number of subjects wh^ mastered at. all testing time.s' 
^2 " ^wJi^ber of subjects who mastered at one or more testing 

I 

n =»• number of subjects who never mastered J 

3. ^ . J 
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§2 variance between achievement scores of masters groups 

s2 C3 variance between achievement scores of inconsistent 
masters . 

S » variance bet-Ween achievement scofes of non-masters 



■I 



To determine if the Relationship between mastery of the three 
selected skills in thi^ stady and subsequent reading achievement is 
the same for children of low, middle and high socioeconomic 
communities (IKrpot4\teis ^5) , an analysis of covariance of raw scores 
on the PRS Prercnding Skills Test and total Scores fi^oro the November 



Test, Primary A, Forms 1 and 2 



and ^arch administration of the Gates-MacGinitie Reading Achievemen 

and sum of total scores 



of these two tests was performed, -iv^Coe^jfeLc lent s of correlation between 

sir^^LdMttli0^e Acadinf^^ Achievement 
Test, Primaijy A, Forms 1 and 2y^l^4j|'<i[3j5iJ;ed ^nfd ^eveL^"©^ significance ^ 



of the resu 



r was determin 






gr te*st|Aor stratified equal^tj^^of. pro/ortious 
was perf c5rilHpf^^ .vTTl^'^q^ proportions test assessed whether the 

nuinlyer of students exposed to systematic skill instruction 
?roin non*-mastery to masterv or who mainta^ied mastery was significantly 
grci^tor than the nuwrnvl^t-* students in control groups who changed from 



non-mast cry to master 



^ho maintained mastery* ' P^bability of 



chance "ocxf^jrence as explanation for differences in proportions of 
subjects comparCT was assessed by a z-'test of difference betweer^Sth^ 



two p^^^pr^t Jons. 
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The statistic used to test Hypothesis 7 was identical to the 

statistic used in the test of Hypothesis 6, except that the 

students compapod were those demonstrating change or maintenance of 

mastery fo](lowing systeroatl^instructlon with letter/word as 

opposed to instruction with gcotpetTic shape/ootline figure instructioncfl. 

stimuli, I 

Computer programs used for analysis were Minitab Welsh t-tes,ts, 
/ 

Minitab Regression Analysis, and FoF(^n ISX Analysis of Covariance. 
' The programs are available through the Madison Academic. Computer 
Center, University of VJisconsin-Madisori • 

In the next chapter results from the discussion of the data 
of these analyses ^re given. Also couta-ined in C|||^pter III is 4.^ 
\ oresentation o§ the limitations in makinc inferences from the data. 
Concluding Chapterlll Is a discussion of assumptions needed before W 



generalizations of results *'tM^ft|her poptilatlons can be made, 

% ' ' \ ■ 

1 Siiiranary, conclusions anj^ nip 11 cations of tnls study are 



V 



presented in Chapter IV. / A 



^ \,' 
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CHAPTER III 



DISCUSSION OF RKSULTS AND PRESENTATION 



Ma 



A' 



OF LIMITAII^S OF ST;mftL ;^ 



The purpose of this chapter is to present and discuss the 
results of tests of each hypothesis and to comment upon the / 
limitations in statistical ItftfeiRi^ce and. generalizabillty of 
results of the ^these tests. Results are given in the following 
manner ^ restatement of hypothesis, notation of used to 

test the hypothesis, discussion of the results of the tests and 
preslLtation of the limltations^on statis'^tical inferences from 
results. Limitations. of goneralizability of the results of this 
st^m^f to other populations or samples will be given as a separate 
and concluding subheading of this chapter. 

V • 

y . Discussion of Results 

Hypothesis 1: Mastery of letter order, letter orientation and 
. word detail will significantly increase su^se-j 

quent first-gi;ade reading acliievement when ]^ 
students who begin first grade with d mastery ^ 
of letter order, letter orientation and word 
Je^-nil are ^compared to students who begin first 
jrradfiL^ithout: a mastery of the selected prereading 
^ skills. 

Test of H ypothesis . The com[2^1f xities of human learning prohibit 
placing credence in a one-variable cause-effect relationship. The^-s^ 
multiple interYeln tionships and interactions in the le2r|rning process 



J -if.,. 
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place re?;pou6ihllJ ty upon tlie resoarclicr to examine the degreo to 
which intervening factors affect any investigated relationship of 
one independent nud one dependent variable. For this reason, 
investif;atians of differlUces between reading achievement of 
masters and jion-raasters were preceded by an examination of 
differences between groups in socioeconomic status, af»,e, sex and 
ethnic background r If significant differences in any of these 
factors -existed, the factors' effect was statistically controlled 
in investigations of the single effect of mastery and non-mastery ' 
on reading achievement. 

As shovm in Table A, when subjects are grouped ^y time of mastery 
soq^oeconomic level and eilinic background, 27 majiter and non-master 
groups axe formed.. Ideally, one slioiild compare the+master and non- 
raasjters in each of these 27 groups to determine the effect of 
mastery on achievement, controlling for the effect of socioeconomic 
level axiA ethnic background differences between master and non^mastser 
groups. Unf ortuntately only 18 comparisons were possible with ten of 
these compraisons involving very small sample sizes. Nine comparisons 
were not attempted: j - „ ^ 

1) Mexican-American pasters and non-masters from ^^^^ socici^;^^ 
ec^ttomic coramuny:ies, exhibiting mastery cyr npn-mastery in September; 

2) Black masters and non-master^ from high socioeconomic 
communities who exhibited mastery or nonrmastery in Septen^ber; 

3) Mexican-rAmerican September non-masters coming from high 
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Table l\ 



/ 



Classification of Subjects by Socio-economic Level of Community in Wlnf:li 
They Live, by Kfhnic IJnckgrouml, nnd by Time that Mastery ol Letter Order, 
Letter Orientation and Word Detail Was Attained 



Ang,lo 



Black Mcxlccin-Amerlcau and OtluT 



High SI '.S: 



NM 

Midd le SKS: M 
KM 

M 

NM 



Low SES: 



S eptember Masters n'^^No n -Mastcr s 



Total 



182 
19 

106 
A3 

49 
25 



2 
3 

18 
14 

25' 
66 



15 
0 

20 
13 

38 

29 



. September Non-Ma r.t"4j^>^ to November Ma. stcrs and Non-Ma.stcrs 



Middle SES: M 



M 
NM 



Low SES: 



' NM 

M 

NM 



14 

■ 5 

36 
7 

19 
6 



1 

8 
6 

28 
38 



0 
0 

10 
3 

25 
4 



199 
22 

144 
70 

.112 
120 



16 
6 

54 
16 

72 
48 



High jfes : M 
• NM 

Middle SES r" 

NM 



December Non-Master^^to 



March Masters or Non-Masters 



Low SES; 



M 

NM 



3 

. 2 

7 

' 0 

3 
3 



1 

0 

5 
1 

14 
24 



0 
0 

2 
1 

3' 
1 



4 
2 

L4 
2 

2 ,9 
28 



M den ote^t numb c?r of mastprs; NM denotes number of non-masters_, 



socioeconomic communities, who either did or did not master "the 

• • % 
skills in December / 

4) Black students from high socioeconomic communftHijB wh^ ^ 

first demonstrated mastery in March and BlackV fi^udents frbm the ^ 



'same community who never deraonstriiLed mastery; 

5) Black students from middle socioeconomic communities who 



first demonstratejd mneter^J in March and Black students from the 

v.* - 

samo community wlio never demonstrated mastery; 

Mexican-'American students from hii^;h socioeconomic 
colmunities who ^irst demonstrated mgsLery in March and Mexican- 
American students from, the same community who never demonstrated 
^iXiasterx; 

/ 

7) ^nglo students from middle socioeconomic communilfies who 
first demonstrated mastery in March and Anglo students wiio never 
demonstrated mastery; 

8) Mexlcan-'Americaii students from mdddle socioeconomic 
coiranuni^tics who first demon stratedj^^RUw in March and Mexican- 
American students from the same community who never demonstrated 
mastery; and ^ 

9) Mexican-American students from low socioeconomic communities 

who first demonr.trated mastery in March and Mexican-American students 

, ' - o 

who never <Jenoa?itrated mastery. 

Data in Table 5 are tnk mean achievemefnt r.cori^i of alf" ileptember 
wasterc and September non-masters of lettjar order, letter orientation 
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tabu: 5 

comparisons uetwi'fn all subjects \yho:did and did not master t,ette1^ 

ORDF'.R, I.KT J lK OR II:NTATIOn" ANO WOIO) DETAIL IN SEPTEMHER OF THEIR 

' FIRST (;RADE year on MEASURES OF READING ACHIEVEMENT, SEX, 

1 • 

RACE, AGE AND SOCIOECONOMIC LEVEL 



Dope nden L Me asure 
Nov, Voc. 
Nov • Comp , ' 
Nov, Total 
March Voc. 
tlnrch Comp. 
Marc* Total 
M 6. A Sura 



--Attained Mastery 
of Letter Ordejr, 
Letter Orientation 
and Word Detail by 



Metropolitan 
Reading 

Readiness Test 

Intervening v 
Var iables 

Sex: M«L; F-2 

IJacc: A*l; B*2; 
MA-3; 0*4 

Age 

SKS: L^l; M-2; 11*3 



<N ^ 457) 



Mean 

25. a2 

11.34 

36.35 

36.48 

19.96 

56.43- 

94.80 

75.36 



1.51 
1.43 

2.19 



Did ^ot Attain ~ 
MastKry of Letter 
Order, Letter 
Orientation and 
Word Detail by Sept. 
(N - 218) 



P Value 



S.D. 


Mean 


S.D. 






1.1.0 


1A.25 


6.72 


15.63 


.00001 


7.11 


7.34 


4.76 


8.63 


.00001 


16.7 


21.46 


9.47 


14.72 


.00001 


10.2 


22.77 ^ 


10.1 . 


16.44 


.00001 


8.95 


. 10^75 


6.49 


15.15 


.00001- 


17.8 


33.45 


15.4 


17.21 


.00001 


52. A . 


54.86 


22; A 


13.85 


.00001 


1A.2 


55.73 


.22.7 


11.^3 


.00001 


.50 


1.46 


.50 


1.30 


.1957 


./8 


1.78 

] 


.75 


-5.56 


.00001 


.42 


6.39! 


.37 


-3.52 ' 


.0005 


.80 


1.5£ 


• .70 


10.93 


.00001 



•MenniPtpr !??t>5(> K<^tts Age and SocJocconomic Level were derived by ranking 
the clVsctiptJ^e; j:ial^^ arbitrarily, as follow5^: 

?xicau -American Etbnic Groups=«3; 
Other Minority Ethnic Groups-4; 
Low Socioeconomir="l; Middle So^iopcon6mic=2 ; High ^f?ocioeconomic*3. 



Mai cJS^^l j A^^o';J^hnic Groups*! ; Mci< 
FvAmiiiSasstj^^ Groups-=2; 0 
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and word detail. Scores were obtained ftoffl November Vocabulary 



Subtest, November Comprehension Subtest* ' November Total test score, 
March Vocabulary, Marcli Coraprehension, March Total test score, sum 
of total November and March lest scores ;iud scores from the Metro- 
politan Reading Readinos« Test (1969). IVo-tailed t-tests between 
mean scores of mastc^ro and non-mas Ccts groups revealed that the 
difference between the achievement of the two groups Was Bi||nlf iCHtlt 
(p<, 00001), September masters and non-masters dlf f erej^^,^^JPp^icpntly 
in age, socioeconomic status and ethnic background. To j 
effect of these variables, additional tests were miid^^^^-^^flcrtp^risofiS 
were between achievement of September masters and non-ma,sti^s of 
comparable age, sociot^conomi c sta'cus and ethnic back| 

As reported in Table 6, Anglo subjects in high' Socioeconomic 
coTTUTJuni ties who mastered the skills of this study by September of 
first grade scored significantly hieher on all measures of reading 

aehicveniont (N = 182 masters and 2(1 non-maSters) . 

) 

Since data in Table 7 Is based on an N equal to 5, results 




/should be interpreted with extreme caution. Results reveal that 
two students mastering t)ie prereading skills' scored higher on 
all raeasfltres of reading achievement but the difference between the 
achievement of thesf! two students and tho^chiavement scores of 
the three non-masters was not statistically significant. 
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TAliLK 6 

COMrARISOUS IH^TWfvKN HEADING ACHT.l-VEMENT SCORES OF ANGLO STUDENTS 
IN HIGH SOCIOEGONOMIC COMMIIN IT IKS WHO MASTERED AND \7H0 DTD 
NOT MASTER LETTER ORDER, LETTER OJUEN'J'ATION AND WORD 
DETAIL lU -SEPTEMBER OF THEIR FIRST GRADIi YEAR*^ 







Mailers 




-Masters 


T 


P Value 
oC f 1 s 




(iT- 182) 


~~ (N~ 


20) 








D(? pendent Monsiire 


Mean 




'.Mean 


S.D. , 












— V 










1 ' 

Nov. Voc. 


'29.61 


. 10.8 


18 .-60 


8 


.3 

V 


5.4? 


.00001 


Nov. Comp.^ . • 


13.92 


8.2 


8.80 ' 


5<»e 


3.57 
5.34 


.0014 


Novl Total 

2 

I-larch Voc. 


^ 43 .'53 

r 


18.0 


*'27.40 


12 


.1 


.00001 


' • 41.65 


6.57 


"■,32,65 


9 


.53 


4.12 


.0005 


2 

Marcli Comp, 


23.42 


9.28 


18. 75 < 




.26 


2.14 


.043 


Marcli Total . ^ 


65.01 


14.9 


' 50.90 


■J 

rli 


.6 


'3.47 


.0023 


N & M Sura k 
3 ^ 


113.55 


0 

70.8 


. 78.30 


26.^ 


^ 4.44 


.0001 


Metropolitan 
Rcadihc 


11.10 


■ 10.4 


68.80 


13.3 


2.88 


.009 



Readlnesf; Test 



T 



ERIC 



Moans c^rc not adjusted to" ref loct di f fcr^*n;cos in ages beitwean groups. 
MaslcT's group mean age ^wa.s 6.40; NoivMaaK'fers j^oup mean ^gc'was 6.33. 
Masters on the average were 3.6 weeks older than non-masters* 



' rfuh tests of Gn to s-MacClnitle Reading Achievement Te*jt^ Primary A, Forms 
l\anr] 2 (196». ^ ' ' .... ' " 

Total raw sco^e on Metropolitan . Roading llv cadinesWpe st (1969). 
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TABLE 7 

.COMPARISONS beti«:en reading achievement scores of black students 

IN HIGH SOCIOECONOMIC COMMUNITIES WHO MASTERED AND \mO DID NOT 
MASTER LETTER ORDEfl, LETTER ORIENTATION AND WORD DETAIL 
IN -SEPTEMBER OF THEIR FIRST GRADE YEAR''" 



P Value 





Sept.. 


Masters 


Sept. Non- 


•Masters 


T 


OCi.05 




(N 


- 2) 


(N - 


■3) 






Dependent Measure 


Mean 


S.D. 


Mean 


S.D. 






2 

Nov. Voc.^ 


29.50 


10.6 


,18.67 


'^3 


1.34 


' .3113 


2 ' 

NoV. Comp. 


16.00 


7.0 


9.67 ' 


5.86 


' 1.05 


.3712 


Nov. Total 


48.50 


17.7 


28.33 


11.0' 


1.23 ' 


.3452 


2 ' 

March Voc. ^ , 


42.50 


.70 


, 36.33 


• 16,8 


.636 


.5899 


. : 2 

March Comp. 


19.50 


.,13.4 


16.33 


12*2 


. 268 


.8063' 


March Total 


62.00 


14.1 


52.67 


. 28.7 


.482 


.6628 


N 6t M Sum 


107.50 


31.8 


81.00 


39.7 


.825 


• .4698- 


3 

* Metropolitan 
Rending 

Readiness Test 


7rt5 


10.6 . 


65.67 ' 


15.5 


l.Ol' 


• 3855 



•''Means are not adjusted to reflect differences in ages between groups; 
Misters group mean age was 6.30; Non-masters group mean age wdS-6.26. 
Masters on the average were 2 weeks older than non-masters.^- _ 



^Subtests of Gates-MacGinitie Reading Achiever^t Test, Primarjr A, Foi^ns 
1 and 2 (1965). , ' ^ . ^ 

o 

Total raw score on Metrop oj^itan Reading Readiness Test (1969). 

— ^ : : ^ 
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Because the mean age of the 106 Anglo students from middle 
socloeco[iomlc communities who mastered the prereadlng skills In 
Sep.tember was six weeks above the mean age of the A3 non-masters, 
it was deemed IWcessary to cont^lt for the plausible effect of age * 
difference on differences la^^eading achievement.' To adjust means 
to^ccount for dlf f erenC/^'s in ages between groups, an^ analysis of 
covariartce was run. y^hls analysis followed the two-bailed tests of 
differences betwe^ heading achic^?^ent scores of the two groups* 



As reported in/Table 8, the- results \of the analys3\s rev^^^l that 
Anglo studq^its from middle socioeconomic commuaities whp; mastered 
letter o^der, letter orientation and word detail *by September of 
-fjrst/grade scored significantly higher than Anglo ^lon-mastcrs on 
al/ measures of reading achievement (p 

While master arid noiv;-master groups In the next two comparisons 



are almost equal in number^ sample sizes are small. Differences 
In readinf» acliievcment in these twp comparisons may not reflect 
normal population variations. Differences might reflect idiosyncracies 
in individual student performances. For this reason, differences' 
between the reaclinp, achievement, i as reported in Tables 9 and 10; should 

■ : ' ' ' \ 

be Intc^rprcted cautiously.- 

In the first comparison (Table 9), iS Black students from ihS^dle 
socioeconomic comiiuinities who, mastered the skills in Sept(^mber out- > 
poYformcd 14 Black students of the same socioeconomic level who had not 

r * 

mastered the skills a thai time. Scores were istatristicaliy significant 

♦ . i 
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TABLE B 



c^Mi^m READING mm ccoRES Of ANao sTi^ms u mil smimm comities m did a did m 



2 

Kov. Voc. 

2 

Nov. Coao. 
Scv, Total 

2 

.>rrh Cc3?. 
March rci.u 
NiMSui • 

3 

^WrroifoUtan . Reading 
Readiness Ttst ' 



imKR ORDER, UrtER ORIENTATION 'aND IWRD DHAIl W SEPTOtBEH QF^ FIRST GRADE YEAH 



blisters Son-MaBtcrs jf^j^j Correlation P V/ilne 

• of :CLO'«:i of LOL0;>D p ^^^^ Crcfflclcnts for T 

Ini September In Scptcabcr Adjusted Adjusted * j^^^ ^ 



*-(:>i06) 



(H3) 



Mciin(V^) S.O, fteanlY^) S.D, Y^, 



:'..22 9.84 16.00 ^7.81 10160 

10.62 6.49 7.51 »4.93 4419 

36.82 14.5 23^51 11.5 22090 

ksl 9.68 24.47 10.6- 27844 

20,55 7.60 12.16 5.89 .6070 

56.53 ,16.3 36.63 15.5 27845 

93.53 28.^ 60.14 2j.O ^87154 

75.30 13.4 62.26 2(5.0 18821 

' 6.55 .395 6.44 .399 ' 
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Slo^fr, toters/M Mjstcrs/H .U— 
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An analysis of eovarlance m m 
elder than non-casters. 



tc adjust mm for differences in ages betveta lustera and m-mtt^i groups. Master* on ti-* mrag* wire 6 weeks 



^Subtests of Cates-^hcCtiilMe ^ "^^^^ t^rMnment Test, Pricatv A. ForaJ I'md 2 (1969), 
■*T«fai tM «fnr» on Hutm politan Realdliit: Readiness Test (1965). • 
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tabu: 9 

COMPAXiSONS m-TOEEN READING ACHIEVEMENT SCORES .OF BIJVCK STUDENTS 
IN MIDDLE SOCIOECONOMIC COMMUNITIES WIIO _MAgTERED OR WHO DID 



NOT MASTKR 


LETfER ORDER, LETTER 


ORIENTATION 


AND WORD 






DETAIL 


IN SEPTEMBER OF tHEIR 


FIRST GRADE 


YEAR-*" 


















P Value 




Sept.' 


Masters 


Sept. Non-Masters 


T 


OCl.05 




(N - 18) 


(N - lA) 






Dependent Measure 


Mean 


S.D. 


Mean 


S.D. 






2 • 

Nov, Voc, 


18. AA 


'5.35 


11.93 


A. 62 




, uux 


2 

Nov, Comp, 


9.39 


3. 9 A 


A. 86 


5.08 


2.32 


.029- 


Nov, Total 


2.7.83 


5-. 80 


16.79 


8.29 


A. 25 


.OOOA 


^ 2 
Miirch Voc. 


31.11 


9.90 


2A.07 


8.95 


2.11 


.0A5 


2 

March Comp. 


12.67 


5.A6 


11. lA 


A. 99 


.823 


.A186 


March Total 


A3. 78 


1A.2 


35.21 


12.5 


1.81 


.081 


N & M Sum 


71.61 


16.5 


52.00 


16.3 ^ 


3.A5 


.002 


3 

Metropolitan 
Reading 


63.78 


,8.78 


50.79 


12:8 


3.26 


.OOA 


Readiness Test 















Mt'i)ns ;ire n\>t culjusted to reflect difference's in ages between groups, 
M/isterj; j^roup mcvin age wa« 6,56; Non-ma!^ters group mean age was (^49. 
MastcrK 011 the average were 3,6 weeks older than non-m/isters, 

Subter.ts of Ga tf'::-M«YrGliriti e ke^niing AchJevement Test> Pritnary A, Form s 
1 md ?. (1965), 

Total raw score on Metropolitan Heading Readiness Tost (1969)* 

101 , . - , ,': 
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on all measuros except for scores on tiie March Comprehension 



Sub-test (p=.A186) and March 'lot a 1 test scorcs (p==.08). In the 



second comparison (Table 10), 20 Mexican-American studenfs from 



middle socioeconomic coinmur^ities , mastering the skills in 




difference in achievement between masters and non-masters in the 



comparison was significant on the March Vocabulary i>ub-test 
(p « .0198), March Comprehension Sub-test (p - .007), March 





test score (p - .007) and November and March sum of Total test 
scores (p = . 019) . 

Adequate sample sl^^es were available for all three comparisons 
of low socioeconomic groups. In each of these three comparisons, masters 
were more than one month older tiian npn-masters. For this reason, 
following a t-test of differences between reading achievement means, 
unadjusted for differences in ages, an Analysis of covariance between 
groups was run. Age was the covariate on achievement scores. As 
shown in 'Table 11, 49 Anglo students from low socioeconomic communities 
who mastered the prereading skills in September outperformed 25 Anglo 
students who had not » mar>tered at that time on all measures of reading 
achievement except for scores on the November Comprehension Sub-test 



(unadjusted means 8.94 and 8.08) and on the Metropolitan Reading 
Readiness Tost (unadjusted means 80.69 and 65.08). Difference between 




80 

% 

TABLE 10 

COfn'ARISONS BKTWKEN RKADING ACHIKVl'^lKNT SCORIvS OF MEXICAN AMEKICAN 
STUDENTS IN MIDDICE SOCIOECONOMIC CO^tMUNITIES WHO MASTERED OR WllO 



DID NOT MASTER LETTER ORDER, LETTER ORIENTATION AND WORD 



DETAIL BY 


SEPTEMBER 


OF TIIEIR 


FIRST GRADE 


YEAR"'- 


















P 


V^lue 




Sept. 


Masters . 


Sept. 


Non 


-MaBters 


T OC, 


$.05 




(N - 20) 


(N 




13) 






Dependent Measure 


Mean 


- S.D. 


Mean 




S.D.' 




\ 

\ 


Nov. Voc.^ 


18.15 


7.75' 


15.23 




6.64 


1.15 


.26 \ 


2 

Nov. C<jmp. 


7.35 


4.43 


9.77 




1,11 


-1.02 


.32 


Nov. Total 


25.50 


9.73 


22.85 




10.2 


.744 


.47 


Marcli Voc. 


29^05 

I 


■ 11.1 


21.15 




7.0 


■^51 


.0198 


March Corap.^ 


16.70 


7.51 


9.92 




5.51 


2.^ 


.007 


March Total 


A5.75 


17.7 


30.85 




11.2 


2.96 


.007 


N & M Sura 


72.2 


22.6 


53.69 




19.3^ 


^.51 


.op^ 


3 

Metropolitan - 
Reading 
Readiness Test 


61.50 


12.5 


51.23 


^' 


14.8 


2.06 


.052 



Moans Arc col. adju5;ted to reflect differences in ages between groups. 
Musters group inoan ago was 6.^6; Non-nnsters group mean age was 0.5Oo 
Non-iunstcrs on the average were 2 weeks older than masters. 

Suhtoiits'of Cn_tes-MncG lnitie Rcadinp Achievement Test, Primary A, F orms 
1 and 2 (J 965). ' . 

4'otnl raw scorers on Metr opolitan: UeadinR Readine ss Te?it (1969). 

4 
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TAKLE 11 



omv.soNS BTOEN mu mm sots n? anglo shidd'TS in low 50( iof^dsohic rojtsnNiTiKs '^iio D1D.A.ND D!i) NOT ym^ 
imu osii-iH, \m\ murx ;o:i and yoRD detail in •:mm.i (ir um m^^. ywk' ^ 
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Dtf?t :njr.t demure 

Nov, Co?7. 
Nov. T'T.al 



N & H Suo 





<•^ 








df/6/ 


Coi'llici 




r v.i;iic 




of \MW 






r iut to 


Set. Ar.' 


[or r 


In Sr;.t 
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1 S D 
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_ '1 ; 








HaaUTs/i't-M 
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14.96 


8.16 


3/49 


1539 


1.629 


.14 


a: 


NS .1)1 


8.9^ ' 


5.26 


8.08 


:.24 


1329 


215 


.381 
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.21 


N5 N,') 


31.41 


15.2 


23.04 


10.0 


B408 


2358 
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.01 


iUl 


in.i 


23.32 


10.5 


4348 


2453 


3.93 


■ .01 


.47 


NS .01 


13.?7 


8.34 


11.48 


f 65 


3338 
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.3(15 


.Oi 


.25 


NP .05 


52.55 


17.6 


34.8 


14.5 


14892 


4030 


3.92 


.02 


.59 


.01 


84.12 


28.7 


'56.92 


19.6 


39579 


7972 


2.670 


.06 


.06 


NS .01 


80.b: 


15.3 


65.08 


22.8 


11269 ■ 


8129 


.429 


.24.- 


-.004 


.05 NS 


6.67 


.394 


6.57 


.327 















d(/bfl i'v,i;itf 

for , ,, FR.it lo '"r "''J- 

Un.vlJ. '.-orAJJ. Y -V 

Y-y 12 V-V J.i 

1.L ^'i JJ 

3.61 .ODCB B.48 .005 
.865 .39 .057 N5 

3.04 .004 5.10 ,i'> 



^ 34.31 10.1.23.32 10.5 4348 ,2453 3.93 .01 .47 NS .01 4.32 .0C()113..,0 
2 ' „ A it ma i:n m M JS NS .05 4.11 .0001 7.69 .Oi 



11.104 .o;'5 
11.23 .025 



yKro."oi;t.n Reading ^, ,^ , /i^.nfl ' 5J.R 11269 . 8129 .429 .24 - -.004 .05 NS 3.03 .004 .056 

Ago 



1.12 .27 



\ 

'^/T. i,^alys;!i of covari-tnre was nin to adjust mean, for' dlffercces In age^i bctwm Daalcra and non-MSters groups. Mas^!" an Che avtrage «re 5 ve,;k3 



olui-r than aon-*nafi:erc. 



hluM of Catef^-KjrClnitiu ReuinR Achl<vo!tfn; Tc.^r, Pri:n,> p ?nra3 .ijanii (1969). 
\c;iil rav score oa i'lctroporitan RfKilnf Rc.'>dlnc3s Tgftt (19^5). 
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mean scofi-; of iu)ivinasi crs .iiul nwisttTS o\\ t luvu* two mtM*?ure.s w.is 
not sif;nfM^;nit (p " ^V) .nul .()*:)()). 

As shown in 'I'.»l)le J'^ IJLu'k sludcnlli from low soc I o(m oiiom 1 1* 

If 

communlth'N ^ho nvisLorcd the proroiui Jnp. skillf: hy iWyiviMhcr 
onf porf ornunl 66 non-inasLcrs on a 1 1 , rtatl J np, achi (*vomonl lucasuros. 
Tlio dlfforeuros i!i per f ormaQt oJi of Llic groupa was s t at 1 sL I ra 1 1 y 
si^nifitant on November Total test scotch (p .05), on the 
March Comprc luMisi on tcsr scores; (p .001), Mj^rch Tot al tor,t 
ficorcs (p - .001)'^'in(J on the Motropolltan Readi ng Flcadinc?;;^ 
Test (p <.001) . ^ 

Similarlyv as shown in Table 11, the 38 Mexican-American 
KtudcMits f T on» low '-.octoeconomlc comnuiniLies who mastered the skills 
\ by Septeni1)er outperforme'd the 20 non-masterS on all measures of 
reading achievement. The difference between the scores of the 
mastrcrs and non-masters groups was statistically significant on 
thc?^^«h Vocabulary test scores (p - .001), Mar cjj^ Comprehension 
test scores (p .01), 'March Total test scores (p .01), sum of 
November and March Total test scores (p = .01) and the. Metropolitan 
Reading K-adinoss Test score:; (p = .02S). 

Disrussion_oC ^'yi^^thes i ;> 1 . Results of the 6/* t-tcsts of 
difference' hi'twcen achievement scores, of Septeml)er masters and 
Septeml)er m^n-maiaors revc-:rl that masters significantly outperformed 
nou-inast rrs on all but 20 of the test?5. Of the 20 t -tests resulting 
in non-significance, two rt»sulted in p values of .052 and .056. 
'llie t)nly Jnstinces vljcre ncni-mast ers scored higher than m isters wore 
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.001 
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.003 
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.001 


1.40 


.17 


1.24 


1.'5 


5.77 


■ .0000 


78.451 


.001 
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,i.i.i:vflls,-#f-covnrl.-,nM was run to s'ljuU iSi'MJ {or dlffkreic^s In if.ci bftwcen Msttrs »nd non*iiiasttr« groupi, MaMcrs on the ivcr«gf vtre 6 wfeb 
older than non-nasterr,. 

Total rav. icore on yct^opoUtftn Reading Rrndlnosn Tf?Ht (1965;. 
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HOT e» BUS ACHiivM'seom « anw«c« sm« ly* ««">« W " ^ « ""^ 

; • J, • ■* "tV vjdJ- ; p Value ■ ] 

yjoter? Wiscers df/^j Correlation P Vfl V ' | ' ,v d'/di ? Val/e 

F Ratio, Coefficients for: fo'. :' [wj. ;■ f !la:lo fcr & 
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In Jfcotepl'^r 
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Ke.inOV 
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ton (5' 






A- 


. 14.55 
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2205 
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.936 
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8.18 
22.74 
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'?.24^ 
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' 2)7 
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^'jrch Vo:/ 
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19.07 


6.16 


3433 
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27.16 


10.2 


19.62' 
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3352 


1502 




13.G2 


5.35 


9.90 


■ 4.62 


1303 


, 557 
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15.5 


29.52 


12.7 


^ 8929 


4545 


\ ■ ■ Vs? 


, 63,9; 


23.0 


48.5J 


17.3 


19555 


8367' 


• :;ct:c:.oil:K'' ?.cadln|; 
Se.ni::cs« Test ■ 


/.''.21 


22.4 ■ 


60.24 


■ 31.0 


13326 


25a27 




6.64 


.382 


6.43 


i 

.33 
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|lo£BS 

1.28 



nsters/N-M Masters/H JIL - ^^^^ 

.17. .10 H5 ' SS 1,65 • .10 '1.69 f ' 

, .970 .42 .21 .01 HS 1.20 .24 , .309' \«S 

<J67 .2? ,i? .05 NS 1.89 • .06 1.76. ■ KS 

.637 - .4X.34 .01 .01 3.20 .002, 12.24 .00.^ 

,064'' J)9 .03 RS ' NS 3.04 .004 7.44^ .01 

.073 .ol-.SOB NS KS ',3.39 .001 9.8C3 .01 

.207 .16 .06 NS i:S ^.13 ■ .003 7.37 .01 

.542 -.08 -.20 . i:S NS 2.20" .03 6.13 ^5." 

1.82 .07 • \ 

older thaS r.o:;-r:2Stcr&. ., _ . • ' ' ' . 
'5".btc5t.9 of ^i^^^^^v^^ t^st, F:l-a ry A. Foas 1 jnd,2 (1969). : 

'■ " ' \ • ' '■ ^ 
■ 'Total rjv score ou XJi roooUtar. Readtni^ ?,eadLnas!i'Test (1965/. 
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in comparisons of achievement of the two masters and three 

./ " • . 

non-mastet^^ reported on Table 7. On the basis of the tests 

of Hypopics-is 1, Hypothesis \ is not rejected. 

Lim\j:at j ons of Inference. The following limitation applies 

[fypotheses . 2, 3, 4 and ^5. Random Sampling Is usually 

prerequisite fon^drawing valid inferences from ai 

t~test*. Subjects were not randomly assigned to 

feon ^dups in which this statistic was^^ed. Rather 

assignmem: to comparison groups was made on the basis of ability to 

perform visiial discrimination tasks to a criterion level designated 

mastery.' Such an ability, in the most abstract senSe of the term, 

might be considered to be randomly assigned. Tliat is, it might be 

argued that the ability to master the visual discrimination tasks 

of this study has been "randomly" assigned to some individual 
% . 

subjects. Since placement in a comparison group is made on the bases 

of the presence or absence of this particular "randomly" assigned 

ability, it. might be ai;gued that subjects themselves have been randomly 

assigned to comparison groups. Whether this abstract conceptualization 

of random assignment establishes a legitimate "randoto popi^ation"- or not 

was not established. The abstract argument does not, however, alleviate 

the fact that placement of subject? in comparison groups was not made 

f 

through a procedure of literal random assignment. Because such assignment 
was not made sample selection bias may be relected in the results of this 
study. 
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Two conditions of the study. lediice the possiblity "that 
sample bias significantly affected results obtained. Subjects ^ 
in this study adequately represented the original population of 
1,068 firft p,radc students from which the subjects came. 
Secondly, when interpretations of Ithe data were tnade, results involving 
less than 30 subjects were interpreted cautiously. 

Realizing that non-randomization viplates one of the • 
assumptions needed' for ^^lection of a twq-tailed t-test as a 
statistical measure; support for such a selection may be needed. 
First, the t-test is "the statistic most applicable for determining 
rejg^y|to\ or non-rejection of an hypothesis involving differences 
in ^t^^ppets of data from the same population, as was the condition 
of the Hypotheses in this study. Secondly, the necessary assumption 
that population distributioh on the dependent variable is fiormal 
was met by the scores on the Gates Reading Achievement Test (1965). Data 
of this study met a third asstimption for use of t-test statistic: 
examination of the standard deviations of the comparison groups, as 
well as the non-significant p values on differences between slopes of 
the eij;ht sets of data compared in the analysis of covariance, made 
ii reasoiial)ly safe to assume that the variances for the populations 
coiii]);)rf:d wcro equal. Lastly, while use of the non-parametric Maiin- 
V/liitncy U~'r«.ri was n viable nllernative to the t~test, ipbst sample siiies 
exceed the limit of n =^ 20, whereby the -U-Test converts to a z-test, 
<3utomatlcany utilizing the normal curve t^nrLe.' Since sample sizes ^ 
were large, the diffor^ncc in strength between the U and t-tests 
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made the t--test a more ddsirable measure, realizing in this 
selection that litciral non-randomization is 'a condition of this 



study- i 

f ''/^ ' ' ^"'^'^ ■ ■ 

Hypothesis 2: Mastery of letter order, .letter orlenta^lohand 
. word detail ;>ill signif idaAtl^ i^icrease \subsequent 

; . first-grade reading achievement /when students who, 

w entered first grade j^without mas ((^ry of the selected 
skills but who attained .mastery by-TJDvenjjjerro are 
, ' ' compared to students who began first grade without 

ff. ' ^5-mastery of the sclccte^^ prereading skills and who 

do not attain mastery by November. 

Test o^Hypo thesis 2. Data in Table 14 are the mean reading 

achievement scores of all subjects who did not attain^ mastery ot 

, letter order, letter orientation and word detail by September 

' and who cither at^^ained or did not attain mastery in November of 

their first grade year. The f-test between means on the dependent 

measures revealed that difference between the means was significant 

al. p .00001. The t-test of difference of the November Vocabulary 

Sub-test scores produced a p value of .pOl. No significant dif^^Vence 

exists between masters and non-masters on measures of sexual, racial 

f 

or socioeconomic composition of groups/ j^There was a significant 
difference between groups in mean age (p = .0028). \ 
\ To block for the effect of age ori the group means, further 
tests of Hypothesis. 2 were made and are reported In Tables 15," 16, ' 
17, 18, 19 20 and 21. In all seven. of these tests, students compared 
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, TABLE' 14 / 



COJfP^ISONS BETWEEN ALL SUBJECTS ,\/lIO DID NOT ATTAIN IIASJERY^ OF LETTER 
ORDER, LETTER" ORIENTiiriON AND WORD MtJilL BY SEPTEMBER AND^WIia EITHER 
- ATTAINED OR DID NOT ATTAIN MASTERY iW NOVEMB^^OF THEIR FI4<ST «RAdP4^ 
ON MEASURES OF - READING ACHIEVEMENT, SEX, RACE, ^GE AND SOC:iOECOl|)MIC JU^EL'"^ 



Attained^ Mastery . 
of Letter Order, 
Letter Orientation 
and \Jprd Detail in 
Nov. 



Did ^Not Attain 
Mastery of Letter 
Order, fetter ' *^ 
Orientation and . 
Word Deta il in Noy . 



Valuie 
^.05 



I 



Dep.cndent Ile a sure Mean 

Nov. Voc. , 15.15 

Nov. Comp. 8.33 

Nov. Total ' 23.29, 

March Voc. 25ol31. 

Marcli Comp. , 12.43 

March Total ^ 37.47 

N & M Sum _ ^ 60.69. 

i 

Jietropol ir.an 62.32 

/Reading 

[Readiness Test 

Variables - 

Sex:M«l; F-2 

.Race: A»l; 15=2; 
MA-3; 0--^i 

Arc 

SES: L-lgiq-2; H-3 



145) 



(N - 73) 



S.D. Mean 



S.B. 




.001 
.00001 
.OOOO^T 
.00001 

^ 00001 
. 00001 
.00001 

*. 00001 



1.48 

1.75 

6.44 
1.60 



.'50 1;41 




'.50' 

.60. 

.34 
.64 



1.00 

•^.87 

3.05 
1.85 



.316^ 

.393 

.0028 
.0663 



*Both groups were non-masterr. at time scores were obtained. , . . 

■'"Means for St>.x, Race, Age and So£;io(.:conoini<* Level were derived by ranking 
tlm dc'scrJpl l.vf^ d,ii.a arbitrarily, as follows: 

Mnl(.'S»=l; AjirIo litM^ic Croup;;'"!; Mcxicnn Aiaericnn Ethnic Grqups=>=3; 
Ffiiui 10^=^2; J'.lac i. !■ i iMiic Groups=»2; Other Minord Ly JEthniir. Grpups=4; 
Low Soefcooconornc' l ; Middle r.ocioGcoiiomlc-2 ; HlglT: Socineconomlc«3. 
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were from similar ethrtic and socioeconomic backgrounds. -The 
first five bfd^these comparisons yere made between groups that 
Included fewer^han ten subjects. For, this reason, results -of 
the conipar-^sons should be interpreted cautiously. ^ 

As shown in Table 15, 14 An^lo students from high socio- 
economic coramuili ties vhb were non-mas tefrs of the selected .^kills 
in Sep tember'^trt wliO' mastered the skills by Novemb<ir of their 
first grade year made significantly higher scc^tes on six of the ^ 

[ 

eight nchievement measures than did the f i ve non-nuisters . The 
scores obtained from the mnstcrs group on the Metropolitan 
Readiness Test (1969) were not sif;nif icnnLly higher than the / 

November tion-m.is'Lers group, but at the time scores were ob^ined 

^oth groups were non-mnsters . V 

^As shOwTi in Table 16, Anglo masters outp^«;f onned Anglo non-masters 
on all measures of reading achievement with. the difference between 

it 

macter and non-master groups being significant on the Nqvember 

Comprehension Sub-test (p = .03) and November Total test scores 

(p » .OA). Data in Table 17, bn5;e.d c(n an. N^'TSf eight and six, respecti\nely,. 



for m*isters and non-masters, iiidicatelf that non-masLers from middle 
feoc^oeconomic coirmiunit J cs oiitf5£>t4'( med tlie eight 'Btack masters from 
middle tiociocconomic commiinitlNs^ measures of achievement, 

except on the Metropolitan Reading^R^^^^ Test (1969) , "yhich was 

taken at a time wlien all subjects/were non-masters. The higher 
performance of non-master r^tudents was significantly higher on the 
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TABLE 15 



COMPARISONS ■ BETOEEN REAMNG ACHIEVE>1EOT SCORES OF AJIGLO STUDENTS 
~ IN HIGH SOCIOECONOMIC COMMUNITIES \fflO| WERE NON-MSTERS OF 



V 



LETTER ORDER, LETTER ORIENTATION AITO WORD DETAIL IN 



SEPTEMBER AND mO EITHER DID OR DID NOT MASTER 
THESE SKILLS BY NOVEMBER 0? TIEIR FIRSli^RADE YEAR"* 



Nov. Masters 
(N - 14) 



FIRSJj*;: 



Nov.' Non-Masters 
(N - 5). 



P Value 
OC<.05 



Dependent Measure 


Meain 


S.D. • 


Mean ' 


S.D. » 






2 1 
Nov. Voc. - 


19,57. 

10.71 
\ 

30.29 


9.25 


15.00 


4.58 


1.42 


.19 


Nov. Comp.'^- 


5.72 
l5.3 


5.20 




2.96 


.02 


Nov. Total 


20.20 


5.40 


2.35 


.0509, 


2 

March Voc. 


36.36 


6.95 


20.40 


4.10 


6.12 


.0005 


2 - 

Ma^ch Comp. 


22.86 


7. '38 


8.20 


5.i7 


4.82: 


.0019 


;|larch Total 


59.21 


12.9 


28.6 


7.30 . 


' 6.44 


.0004 


H & M Sum . 


89.5 


22.7 


48^8 


11.3 


5.14 


.0013 


3 

Metropolitan 














Reading 


69.43 


11.5 


61 


10.4 


.1.50 


^'.18 


Readiness ll'cst 















^If!ans art* not adjuritcd to reflect cliff eren<:es in ^ages between groups* 
Jiasters group moan age was 6.32; Non-masters group moan age was 6.38. 
Non-mas I' ers on tl^e average were 3 weeks older than masters. 

Subtests of (;afcs -;M acGLniti (2 Re ad inp/ Ae.b-Le v e)ngnt Tef^t» Primary A> ' For riuj 
3 ;ind 2 (1965). 

3 ^ 

Total raw score on Me rrop oJJlan Ucadinjj; Rca /ljjiies s Tt\ '^it (1969). 
^••llotli groups x^ero non-mac terr: at time score.*) v.t re obtained. • 

lie ' 
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TABLE 16 



COMPARISONS BETWEEN READING ACHIEVEMENT SCORES OF ANGLO STUDENTS. IN 
MIDDLE SOCIOECONOMIC COMMUNITIES V/lIO llAD NOT MASTERED LETTER, 
ORDER, LETTER ORIENTATION AND WORJ) DETAIL IN SEPTEMBER AND 



feo 



DID OR DID NOT 

f 



MASTER THESE SKILLS BY NOVEMBER OF 
1 




[EIR T3RST GRADE YEAR 



Dependent^ Iteasur e 
2 

Nov. Voc. 

2 

^ov« Comp. SjX 

Nov. Total V 
2 

March Voc. 

2 

March Comp. 
March Total 
N & M Sum 

3 

Metropolitan 
Reading 
Readineks Test 



Mean 



Sep1t:> Masters 



<5 



16.78 
8.22 

25 

25.27 
12.58 



36) 

S.D. 
■7.99 

4.82 
11.5 
10.4 

5.6 



37.86 14.8 
62.86 24.2 

64.25 19.5 



Sept. Non'-Masters^ 
(N « 7) 



Mean 
•12 
3.86 
15.86 
20.27 
10 

30.29, 
46.14 

52 



7.3 



26.1 



20.7 



P Value 
OCl. 05 



S.D. 

5.69 1.89 

3'. 98 2.56 

8.93 2.36 

11.8 1.05 



.89 
1.00 
1.57 



.08 

.03, 

.04 

.33 

.40 

.35 

.16 



1.44 *.19* 



3 



Mcanu arc not adJiisLed to reflect dl f f.ercncoti in ac-<*s betwcei^. croups. 
Masters group muan aye was 6.45; Noa-masters fjioup mean age was 6.40. 
Masters on the average were 2 weeks older than non-rnasters. 

^Sahttrsts af Gat e»-Ma<:Gini nie \iaadin jj^hjihi£.v^m^^^ A. Fo rms 

1 and 2 (1965). 



3 



'Total raw score on Metropolitan Head i n?; Read ln ^^ Tost (1969). 
*Both groups were non-mastere at time scores were obtained, 

• -11,7 

y 
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TABI^: 17 



COMPARISONS BETWEEN READING ACHIEVEMENT SCORES OF BLACK STUl)ENTS' 
IN MIDDLE socioeconomic/communities WHO Dl^ NOT MASTER LETTElf • 
■ ORDER', LETTER ORIISOTATION AND WjDRD DETAIll IN SEPTEIffiER AND 



WlIO DID OR DID NOT MASTER THESE SKILLj; IN NOVEMBER OF 



THEIR FIRST GiyVDE >y 




Nov. Ma,stcrs. 
(N * 8) 



Nov ./ Non-Mas t: o r s 
(N 6) ' 



P- Value 
.05 



De]]^ndent Measure 


Mean 


S.D. - 


Mean 


S.D. 






2 

Nov, Voc. \ 


9.6 


3.70 


15.0 


4.05 


-2.54 


.03 


2 

Nov, Comp, 


3.4 


4.81 


' ■ 6.8 


5.1 


' -1.28 


.23 


Nov, Total 


13.0 


6.37 


21.8 


8.3 


-2.17 


\ .06 


* 2 
Ma*ich Voc, 

\ 2 
Marclr Comp. 


23.6 


8.07 


24.6 


10.8 


-.199/ 


,S5 . 


9.3 


4.8 


13.6 


4'. 32 


-1.80^ 


.11 


March Total 


32.9 


11.2 


38.3 


14.4 


^-.770 


.46' 


N & M Sum 


45.9 ^ 


14.9 


60.2 


■ 15.5 


-1.74 


.12 


3 

Metropolitan 
Rcadinij 

Readiness TesL 


. 52.3 


* 8.71 


48.8 


17.9 


.435 


*.68 



*Jiolh groups wc\re non~masLers at time scores were obtained, 

Hle^cUis iire not ad ju5.ted to rcfloct' differences in. aj;os bf^twecn [^roup.s, 
Ma.stcrs group mean age , was 6,52; Noh-masters' group mean, age was 6,45, 
Master.*? on tho. average were 3,6 weeks older than uon-inasters, . 



"Subtest?; of (N-ites-MacC^^^itilf HeacMng Achi c ^ venic .nt Test, Prima ry A, F orms 



3. 



Total raw. acorc on Met rope.: j f a n Heading R eadiness Tes^ (1969), 

118 - 



93 



Noveniber Vocabulary Test (p = .03). 

' Based on a total sample of 13 with ten masters and 3 non- 
masters, ^results reported In Table 18 reveal that the Me^lckn- 

I J 

American subjects from middle socioeconomic communities out-, 

performed non-masters on all measures of reading achievement 

with the scojes on the sum of If^ovcmber and March Total test 

scores and the scores on tlic Metropolitan Reading R^adiij^|ess 

Test (1969) being statistically kIki^'^ ^ icant at p = .0A8 and 

p = J025, respectively. Both grfoups were non-masters at the 

time the Metropolitan Reading Readiness Test was given. 

As previously stated, the four comparisons just reported 

anc^ the following cdmparison were not based oti large sample 

sizes. Definitive statements concerning the representativeness 

of thq results for the population^rom which the sample .was 

taken should not 1)C made. Of the 25 Anglo students from low 

socioeconomic communities who had not mastered the prcreading 

^skills in September, 19 mastered in Niivember and were compared 

to the six Anglo students who did not master in November. This 

comparison reve.il^ed that Masters outperf orined non-masters on all 

measures of readinj^ achievement except for the November Vocabulary 
I ft 

Sub-test (mean^ofXnon-masters was 15.0; mean of masters was 14.9). 
Results of allltG/sts in this comparison am reported, in Table 19. 

Resul tsXep :>rted in Table 20 are based upon a total sample 
-of 66, with ZB^ubjects- being masters and 38 being non-masters. 
Becaur;e the mean ngu of the 28 DJack November masters was 20 weeks 
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TA-BLE 18 V 

COMPARISONS ^BETWEEN READING ACHIEVEMENT SCORES OF MEXICAN AMERICAN 
STUDENTS FROM MIDDLE SOCIOECONOMIC COMMUNITIES WHO WERE NON-HASTERS 
OF LETTER 01U)1:K, LETTER ORlEiiT^lON AND W0)U1 DETAIL IN SEPTF>1BER 
AND WHO EITHER DID OR DID NOT MASTER THESE SKILLS BY NOVE>mER 
OF- THEIR FIRST GRADE YEAR"*" 



Nov. Mn s ters 
-(N - 10) 



Nov. Non-Masters 
(N « -3) 



P Value 



Dependent Moas.ire 


Mean 


S.D. 


Mean 


S.D. 






2 , 

Nov. Voc. 


17.4 


5.6''v 


' 8.00 


4.6 


2.95 


.0599 


2 

Nov. Comp. 


,11.7. 


■ 7.7 ! 


1 3.3 


4.2 


2.45 


.09 


Nov. Total 


. 26.3" 


8.1 


11.3 


8.4 


2.73 


.07 


2 

March Voc. 


22.4 


7.5 


17.0 


l.l 


1.91 


^' .15 


2 

March Comp. 


11.4 


4.6 


5.0 


6.2 


1.64 


.24 


"March Total 


33.5 


11.1 


22.0 


6.6 


2.23 


.11 


N & M Sum ( 


59.8 


17.7 


33.3 


3.8 


' S 4.4 


• ■ ■ T ' ' 


Metropolitan"^ 




-1 






• 




Kcadinf, 


56.2 


13.0 


34.6 


5.51 


4.15 




Read Jncss Test 















Hli^'n!; arc-^not adjusted to rciflect differences In ages belween\groups. 
MasK-rs J',i'-'<JP nie;in afie was 6.51; Non-masters group mean age was 6.47. 
M.i.stcr!; (ni the av(;iage were 3.6 wi-ekK older than non-m^»rH^ers. 

'Snbi efjt.': of nal.t.-.'i-M ac.Gio J t J c Read J \\\\ Ac id nvement Te st/ Primary A, Fonn?;' 
' I and 2 (J 065). ' ■ " - - 

Tot.ii.l raw score on MoLro politan Rci jJin^^ Rcr .dinc.ss Tcr>l (1969). 

^■Bf>th ^'roitDfl were nt n -mnstcrf; at time scores wc;:o obtained. 
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TABLE 19 ^ • 

'comparisons between reading ACHIE^VEMENT scores of ANGLO STUDENTS IN 
LOW SOCIOECONOMIC COMMUNITIES WIW WERE NON-MASTERS 1)F LETTER . 
ORDER, LETTER ORIENTATION AND WORD DETAIL IN SEPTEMBER 
AND Wlia EITHER DID -OR DID NOT MASTER THESE SKILLS BY . 
NOVEMBER OF THEIR FIRST GRADE YEAR"*" ^ 



Nov. Masters Nov. Non-Masters 



P Value 
0^^.05 





(N - 


19) 


(N - 


6) 






Dependent Measure 


Mean 


S.D. 


Mean 


S.D. 






2 

Nov. Voc. 


14.9 


9.25 


15.0 


3.5 


-.02 


.98 


' 2 
Nov. Comp, 


8.2 


3.45 


7.8 


2.7 ■ 


.238 


.82 


Nov, Total 


23.1 


11.4 - 


22.8 ^ 
w 


\ 3.2 


.09. 


.93' 


March Vo?l^ 

2 

March Comp, 


24.5 
12.1 


6.2 


19.5 
9.5 


9.8 
2.7 


1.07 
1.45 


.31 
.18 


March Total 


36.6 


15.0 


29.0 


12.2 


1.26 


-.24 


N & M Sutn 


59.7 


21^0 


51.3 


13.9 


.99 


.35 


3 

Metropolitan 
Reading 

Readiness Test 


71.1 


21.3 


46.0 


17.3 


2.93 


*.02 



"^The mean ages of masters and non-masters groups were the same. Mean 
was 6.5 years. ^ - . 

"^'Sub tests of Gates-MacGinitie Reading Achievement Test, Printary A> Forms 
1 and 2^ (1965). 

"^Tot^raw score on M^t^oRf^li Rondln g Read iness Ter>f (1969). 
*Both groups werfe non-masters 8t time scores were obtained. 
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TABU 20" 



I 



WAMSK K« MM AClimrOI SCORES OF M «0 I» 1» SOCMCOWIC CMSM Q m M LTO C«, llira 

ojiMiiB M Oil K SEPiara a n Eiiiia md oh m sot xjsteh iiese sHes.is wl-oes of tra w vw' 

totots Non-yjsurs jf/52 Correlation P Value ^^^^ , ,j{/53 p value 

ofira of!.OLCa ,,,,,, r Ratio Coefficients for r ^ |, ^ ^^^^^ f.^AdJ. 

lnXo.'c:'.er In Novecber Adjusted Adjusted ^^^^^^ 5,^. Age „ . ^ v.y 

" 0>3S) SS SS ;,uf, ^f «r.d AA. . -and ' • "7 

. H';an(Y 1 S.D. Hean(Y,) S.D. , K V, ri'-gj iListers/N^ vjast.era /S-K 1 2 oJ^Pl JLi_ '^^^ 
jeJ.T.dcnt y!!38ure i i ; i — ■— * — ' 



2 

Scv, Vdc^, 


13.50 


10.7 


12.1 


3.07 


3069 


350 


5.74 


.80 


.02 


.01 


KS 


1.64 


•U 


.554 


■ :js 


> 

So7, Coop.' 


9.11 


" 3.53 


5.13 


4.42 


3367 


722 


J.51 


.73 


.29 


NS 


.05 


4.06 


' .0001 


12.39 


,001 


Vov. Total 


22.36 


7.13 


17.2i 


5.96 


13724 


13129 ' 


1.768 , 


-.27 


,.22 


.05 


NS 


3.ri9 


.003 


11.35 


.f05 


flircli Voc." 


24.32 


10.3 


16.0 


6.37 


7.832 


1502 


.637 


.47 


.34 


.01 


.01 '3.73 


, .0C4 


12.24 




March Cc:?." 


. 10.50 


5.f7 


" 5.84 


4.40 


749 


715 


^07 


.65' 


.41 


.01 


•01. 


3.80 


.003 


11.24 ■ 


.005 


yiarch Total . 


32.57 


12.1 


21.84 


9,77 


3959 ; 


3533 


7.20 


-.26 


,41 


.05 


.01 


3.85 


.003 


16.45 


.001 


N A M Si:5 


64.71 


49.0 


39.08 


14.2 


64812 


7459 


3.20 

t 


.90 


.38 


.01 


.01 


2.687 


.01 


7.83 


,'^.o^ 


Metropolitan Reading 


47,60 


23.7 


38.13 


16.0' 


15207 


9472 


.757 


-.30 


.07 


.05 


NS 


1.83 ■ 


.07* 


5.34 


.025* 


"■iojtilnos.i Test 






























6.54 


1.25 


6.15 


.298 
















1.593 


.119 







^Both crour? vcr^ non-nastcrs at tliRS teat scores vote obtained. 

V. .in.:v5l. of cov3rlance vaa run to adjust neans for differences in ages between master, and non-^asters group,, y^stero on the average were 20 «eeka . 
^Ider than non-M8ters. ' 123 

^iiti-r[ri nf ■"ir-i-^'r^'"^^^- "-"''"f^ »'-M»v/T^nr T^t, Primary 'A. Foraa 1 and 2 (1!)69). ' ^ 
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^Total raw score o.T:ietroD oU:fln Rnjiill ni; r.e.idlr.ess .Te.tt (H55). 
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above the mean age of the 38 Black non-masters, an analysis of 
covariance was performed on the data to control for the effect of 
age differences between groups on reading achievement. When p 
values for the F-ratio of the nge-adjusted* means were computed, 
results revealed that mean scores from masters were significantly 
higher than scores from non-masters on all achievement measures 
except on scores from the November Vocabulary Sub-test (p = .11). 
Notirtg the standard deviation of scores in the master^ group may 
explain the statistical rion-signif icance of differences between 
masters and non-masters' scores on this sub-test. 

fis a finals test o^^'-ilyy^hesis 2, 25 Mexican-American students 
frotirlow socioeconomic communities who first mastered the skills 



of this study in Iw/ember were compared to the four Mexican- 
American students who had ttot mastered the skills by November 
(Table 21). The mean score of the 25 masters ^was higher than the 
mean score of the. nonrmasters on all achievement measures except the 
mean score of the November Vocabulary Sub-test (masters mean «= 11.8; 
non-masters mean «^12.0). . The difference between means on this 
sub-test was not statistically significant (p = .97). 

Disc ussion of Hypothesis 2_. In total, 56 two-tailed t-tests 
,of differences between reading achievement means were made as tests 
of Hypothesis 2. Of the 56 tests, all but 14 were made between groups 
containing fewer than ten subjects. To base coliclusions on such 
snuill samples is questionable. Sample .si^es for tests of differences 
in reading achievement of the total group of November masters and 

124 . - 



98 



TABLE 21 

COin?ARISONS BETWEEJ>rRJ2ADING ACHIEVEMENT SCpRES OF MEXICAN AMERICAN 
STUDENTS IN LOW SOCIIOECONOMIC COMMUNITIES WHO WERE NON-MASTERS 
OF LETTER ORDER, LETTER ORIENTATION AND WORD DETAIL IN 
SEPTEt-EBER AND WHO EITHER DID OR DID NOT MASTER THESE 



SKILLS IN 


NOVEMBER 


OF THEIR 


FIRST 


GRADE YEAl^t-"- 








Nov. Masters 


Nov. 


Non- 


Ma.sters 


1 


P Value 




(N 


- 25) 




(N - 


4) 






Dependent Measure 


Mean 


S.D. 


Mean 


* 


S.D. 






Nov. Voc.^ 


11.8 


5.4 


12.0 




9.0 


-.04 


.97 


2 

Nov. Comp. 


7.4 


3.0 


6.3 




1.9 


1.02 


.35 


Nov. Total 


19.2 


5.9 


18.3 




8.8 


.208 


.85 


2 

March Voc. 


19.8 


8.7 


18.3 




11.9 


.257 


.81 


2 

March Comp. 


10.0 


4.6 


9.0 




5.6 


.353 


.75 


March Total 


29.8 


12.3 


27.3 




17.2 


.294 


•79 , 


N & M Sum 


49.1 


16.3 


45.5 




25.5 


.272 


.80 


3 

Metropolitan 
Reading 

Readiness Test 


63.7 


30.9 


38.5 




24.0 


1.87 


*.13 



Mcnns are not adjusted to reflect -differences in ages between groups. 
Ma.sters group mean age was 6.A7; Non-mar. ters grbup mean age was 6.52. 
Ncm-masterH on the avi»rage were 2.6 weeks older than masters. 

■ ^ 

'^.Siibter.ts of nate:j"MacC:initi ct Rnndinr> Ach ievement Te.st, Primary A> F orms 
1 and 2 (1963). . ' ' " ; ^ - 

*^Total raw score on Merri^poj.i t.-nt rvcr:duir, Rc^•ldine^s Test (1969). 

*liot.li groups were .non-masters or .ti»nc scores were obtained. 
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non-masters and the sub-group of Black masters and non-masters 
from low socioeconomic communities were above 27. Test of 
differences in reading achievemont of the total groups of November 
masters and non-masters were statistically significant at or above 
a p value of p < ,001. Similarly, tests of differences between 
Black masters and non-masters from low socioeconomic communitie^v^ 

■ V 

revealed that reading achievement of masters, in all but one of 
the tests, was sjfgnlf icantly above the achievement of non-masters: • 
( p < .Ol). On the basis of the results of testr, of Hypothesis 2, 
Hypothesis 2 is not rejected. However, recognizing the outcome^ • 
of tests 8unimariy-Gd iff!^Tables 15-19, this interpretation must be 
viewed with extreme caution. 

Limitations of Inference. iTie most severe limitation of the 
tests of this Hypothesis results from the sample sizes. In all 
tests but the first and thl^d, sample sizes were below the 30 member 
criterion of adequate sampl^size. Due to the small sample size, 
mean achievement scores^^f six comparisons should be viewed with 
caution. These results, as reported in Tables 15-19, may be based on 
unstable means, reflecting idiosycracies in individuals sampled rather 

than averages of represented populations. 

/"* 

■\ , f 

J 

Hypotlicsis 3: Mastery of letter order, letter orientation and word 
dc-tni] will significantly increase subsequent first- 
grade reading acldevement s-tudents who entered 
first grndo without mar^tery of the selected skills 
and wlio did not attain mastery of the skills until 
March arc compared to* students who begin first grade 
without iiiast.ery of the skills and who do not attain 
mastery by March. 
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Test of^ H ypo tbesls 3. Data In Table 22 are tHe mean achlevamant 



J 



scores of all the 73 subjectt; who had not mastjered the skills of 

/ 

letter order, letter orientation and word detail by November but who 

^ / 

either did or did not master the skills by March/of first grade. 
March masters outperformed non-masters on all me^asures of reading 
achievement taken in March. Wliile difference between th^ groups 
approach si p.nif icance on the March Vocabulary and March Comprehension 
Sub- tests ( p = .054 and p - .061), only the difference between 
moans of t{Jie^rch Total test scores was -statistically significant 
(p = •039), The interpretation of data in this comparison must be « 
prefaced with the fact that ijiastcrs were significantly oldar than 

non-^masters and tliat the difference in mean socioeconomic levels of 

♦ ■ ■• - 

the master and non-master groups was statistically significant. 

To eliminate the effect, of differences J.n age and socioeconomic 
level between comparif^on gioups, additional test for 
Hypothesis 3 were made. Scores from triiree Anglo masters from 
high socioeconomic communities and two Anglo students of the same 
socioeconomic communities who were non-masters are reported in Table 23 
Results from this comparison indicate that masters outnerf ormed non- 
masters, Sucli results, again, must be viewed cautiously, as total 
5;ample ni'/.o w^s only five. » 

V/liile results from the 14 March masters who were Black students 
frc^m low 5;oaiocconoini c communitie.'^ and the 24 March non-masters who 
W( re from the same socioeconomic level (Table 24^ might more closely 
represent the universal set of results of the population from which 
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TABLE 22 

COIIPARISONS BETWEEN ALL STUDENTS mO HAD NOT ATTAINED MASTERY OF LETTER 
ORDER, LETTER ORIENTATION AND WORD DETAIL BY NOVEllB^R AND WHO DID OR 

\ 'v. 

DID NOT MASTER THESE SKILLS IIY MARCH OF FIRSTr' GRADE ON MI'IASURES OF 
RliADING ACnil^VEMENT, SEX, RACE, AGE AND SOCIOECONOMIC LEVEL"*- 



Dependent Measure 

Nov. Vpc. 

Nov. Comp. 

Nov. Total 

ftircli Voc. 

March Conip. 

March Total 

N & M Sum 

Metropolitan 
Reading 

Readiness Test 

Intervening 
Variables 

Sex: M«l; F-2 

Race: A»] ; B-=2; 
' ^ MA«3; 0«A 

Age 

SES: L-1; M-2; H-3 



Attained Mastery 
of Letter Order, 
Letter Orientation 
and Word Detail by 
March 



(N - Al) 



Mean 
12.27 

5.85 
18.12 
19.61 

8.39 
28.00 
/46.OA 
AA.98 



l.AA 

1.78 

6.36 
1.61 



A. 96 
3.73 
7.A7 
8.55 
5.38 
13.0 
17.7 
16:i 



.50 

.69 

.3A 
.67 



Did Not Attain 
Mastery of Letter 
Order, Letter 
Orientation and 
Word Detail by March 



(N - 32) 



S.D. Mean 



12.72 
A. 75 
17. A7 
16.09 
6.16 
22.25 
39.72 
39.66 



1.38 
1.91 

6.19 

lol9 



S.D. 

3.29 
A. A3 
5.92 
6.70 
A.6A 
10.3 
1A.3 
18.0 



,A9 



P Value 
OC<.05 



-.A7 *.6AA 
1.13 *.263 
.A17 *.679 
1.97 .054 
1.90 .061 
2.10 .039 Jf 
1.70 .096 
1.309 *.I958 



.5A 



.587 



.A7 **-.93 .357 



.31 2.28 
,5A 3.00 



.026 
.OOA 



ERIC 



*Both groups were non-ioastcrs at time scores were obtained. 
**Ma.stery coded 1; Non-mastery coded 9. 

^Mi»ans for Sox, Race, Age and Socioeconomic Lcyel were derived by ranking 
tlic dt'scriptivti data arbitrarily, as follows:. 

Males*!; Anglo El.hnic Groups*l; Mexican American Ethnic Groups«3; 
F<5malc^s-2; lilack Ethnic Groiips^2; Other Minority Ethnic Groups^A'; 
Low Soc uu;cc;!ioiuic-«l; Middle 5ocioeconomic?^2 ; High Socioeconomic*.!. 
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TABLE 23 



/ 



COMPARISONS BETWEEN READING ACHIEVEMENT SCORES Of'XngLO STUDENTS IN - 

■i 

HIGH SOCIOECONOMIC COMMUNITIES WHO HAD HOT MASTERIP THE SKILLS OF 
LETTER ORDER, LETTER 0^15^jTATI0N AND WORD DETAII^^BY N^EMBER 
AND WHO EITHER DII) OR DID NOT MASTER tJIESE SKIL|,S ^ -MARCH 



OF THEIR FIRST GRADE 



Dependent Measure 
2 

Nov. Voc. 
Nov. Cotop.^ 
Nov. Total 

2 

March Voc. 

2 

Marcl^ Comp. 
March Total 
N 6t M Sum 

3 

Metropolitan 
Reading 
Readiness Test 



March 



Masters March Norl-Masters T 



(N 
Mean 
15.33 

4.33' 
19.67 
23(^33 

8.67 
32.00 
51.67 

58.00 




3) 
S.D. 
6.43 
2.52 
7.51 

.577 
7.23 
7.81 

14.8 

8.54 



Mean 



r4.5 



6. 



21.0 
16. 0 
i^7.50 

v*c23.5t); 



44*50 



65.50 



^ %707 



2.12 -1.04 
"1.41 -.30 



.707 
2.12 
3.54 . 

14.8 



6.95 
.277 

1.79 
.803 



P Value 
0< <.05 



.222 *.86 



*.i,9 

■ O 

*.82 
.09 
.83 
.32 

*.57 



-.646 •;r.63 



*Botli groups were non-mrjisters at time scores were obtained. 

^Willie tl»e moan ages hrivccn these two groups were above the 4 week 

criterion ]iv«l, anMlysl.s of covarinnce between the groups to adjust the 

moijna to rt:f1rct differences in ages. Masters group mean age was 6.20; 

Nf)ii-mastcrH group mean age was 6.65. Non-masters were on the average 23 
weeks oldci than masters. 



^Subtests of c;<jLcs -Mn cGlnitic. R e adini; Achievement Test, Primary A, Forms 
1 and 2 (1005). ' - 



3. 



Total rnw score on MetropciV i t^m Kt^.adin )'. Readlneps Test (196,9). 
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TABLE 24 

COfPARlSONS BETWEEN READING ACHIEVEIIENT SCORES OF BLACK STUQENTS IN 
LOW SOCIOECONOMIC COMMUNITIES IfflO DID NOT MASTER BETTER ORDER, 
LETTER ORIENTATtd'N AND WORD DETAIL IN SEPTEMBER AND NOVEMBER 
AND WIIO DID OR DID NOT ATTAIN MASTERY BY MARCH OF THEIR 



r 



FIRST GRADE YEAR 





March 


Masters 


'March Non 


-Masters 


T 


P Vail 




(N « 14^ 


(N - 


24) 






Dopo.ndcnt Measure 


Mean 


S.D. 


Mean 


S.D. 






2 

Novo Voc. 


11*86 


2.51 


12.25 


3.40 


-.41 


*.69 


2 

Nov. Comp. 


6. 64 


3.23 


4.25 


4.83 


1.83 


*.07 


Nov. Total \ 


18.50 


5.16 ~ 


16.50 


6.37 


1.06 


,*.30 


2 

March Voc. ^ 


17.43 


6.42 


15.17 


6.33 


» i.os' 


|- . 30 


2 

March Comp. 


6.43 


4.01 


5.50 


4.65 


.65 


.52 


March Total 


23.86 


9.65 


20.67 


91:85 


.975 


.33 


N & M Sum 


42.36 


13.8 


37.17 


14.4 


1.10 


*.2^ 


3 

Metropolitan 










.21 


*.84 


Reading 


38.8 


13.1 


37.8 


17.7 



Readiness Test 



*BoLh groups were non^-njasters at time scores were obtained. 

^Moijup are not adjusted to reflect differences in ages between groups. 
M:.sterr> group mean age was 6.3 8; Non-inasters group mean age was. 6.13o 
Masters on the average were 3 weeks older than non~masters. 

^Suhte.sts of Gntes-MacGinltie Readlnp, Achievement Test, Primary A, Forms 
1 and 2 (1965). 

^Total raw score on Metropolitan Rending Readinefis Test (1969). 
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the results were tlrnwn, sample •ei/.cs In both the raajjtcr and non-master 
groups fall below the 30 member criterion of adequate. Results of this 
comparison reveal that masters oiitscored non-masters on every March 
achievement' measure but differences in scores were not significant. 

Similarly, results of tlie comparison of scores of the three 
Anglo masters and three Anglo non-masters from low socioeconomic 
communities, as presented in Table 25, masters outperformed non-masters 
on all achievement measures, following adjustment of means to equate 
the groups In differences 6t age. Total sample size in this comparison 
was six. 

» 

Discussion of^ Hypothesis 3. Results of the 12 two-tailed t'-tests 
of differences between March achievement scores of March masters and 
non-masters reveal that masters outscored non-masters on all measures 
of reading achievement, but differences between means were' non-signifi- 
cant in most cases. Differences between the March Total test scores 
of the total March master and nou-master groups (N = 41 and 32, respecs^ively " 
were stiatistically significant (p = .039). Analysis of the data used 
to test Hypothesis 3 indicated that 1) students who begin first grade 
without a mastery of the three* prereading skills and who first attain 
mastery in March will outperform students who never attain mastery of 
the skills, 2) differences in performance of the groups will most 
probably not npproach statistical significance and 3) differences in 
tlic socioeconomic level and age of the groups may be statistically 
significant. 
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COWAJIiONS JI'TV'E^.N VADIN^C ACHir/EIKV Sf.ORLS Of IC.CLP tTJOtllTS Hi LOV SO(:iOE::0N0KIC COmmt^ '.>!0 D::> NO: :V.S:!R ORDER, LETTE?. 
CaiESTATlON AND M^Rri DET-ML IN NOVf}!M;R IN: '.T? ^THCR 'JI!) OP. Din N'.^T mm THESE SKILLS IS HARCll 0? FIRST Cl^A^i Y^AR^ 



dependent Ymwrc , 



tUstera 

of 

Ir. I^irch 



df/? Corri'lntlon P Vuluc 

. , f R;jtlo rocKlcKnis for r 

AdJ.nd Adjusted p^^^^^^p^^ 

Dlff, of nnd Ath. and Ach. ^ 



V 



T 

. for 



P VjIuc 
for 



df/3 P Value 
F Ilatlo. for Ad], 

^ Y - Y 



/ 



:.ov. vpc.^ 




3./9 


15.67 


3.79 


23.7 ' 


:b.7 


2.09 


-.20 


.59 


NS 


.01 


-.431 




,031 


Mi: 


. 2 

.lOV, Coup. 


9.33 


3.0'> 


6.3) 


1.53 


16.7 


4.: 


.m 


-.ii7 


-.76' 


.06 


ss 


1.52 


*.?7 


11.04 


".05 


Sov. TotJi 


23.56/ 




22.0 


2.65 


32.7 


14.0 


4.25 


-.84 


.98 


.06 


.01 


.595 


♦,59 


1.3] 


*NS 


2 

Varrti Vcc. 


i;.?o 


9,64 


22.00 


11.3 


136 


254 


2.92 


\ .53 


.99 


NS 


.01 


-.534 


.60 


^ 1.32 


NS 


2 


9.33 


m 


9.U 


2.89 


18.7 


16.7 


1.70 


.000 


.999 


NS 


.01 


-.137 


.50 


.03 


NS 


!!;.rc!, 7o:al 


26-. 33 


12.3 


31.67 


14.2 


305 


401 


2.56 


.41 


.999 


KS 


.01 


-.492 


.66 


. .88 


KS 


N S I'l S'j3 


A9.C0 


13.5 


53.67 


16.7 


366 


551 - 


2.85 


.25 


.99 


NS 


.01 


-.376 


.73 


.457 


NS 


!:ctro?olltan' Reading. 


33.67 


19.4 


41.3 


17.4 


755 


605 


1.35 


.39 


.98 


N'S 


.01 


.620 


*.53 


.230 


NS 



6.9 .27 6.23 .06 



4.26, .0$ 



'Both srcupl verc nu-i-nAsters at time scores were obtained. 

^.n inilvsli of covarlancc vas run to adjust cuns for dlf'fcr»ncca In ages between masceri; and noR-aasters groups. Masters on the averaf.e were 36 wcelia 
rl Icr tlian noa-nssrcr'!, 

*F'jbtc?:s of Catea-M acClnltle Reading AcMeveD^ini: Te s^ Pr^. r ^ry A, Forrs I and 2 (1969). 
TomI raw score ori Yr. c ropf^ 1 1 1 a n Re aclin?^ Reg c s'^_Tey^ (19b5), 



0 

in 



IerJc 
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March mnnters and non-masters were both non-masters, revealed 



Tlicre id strony^ evidence that mastery of the skills effects 
the reading performances of the March roasters. Results of 
comparisons of sjet)res obtained on November reading achievement 
measijLXcs, taken at a time wlien the total group and thc^ three sub-groups 

that the Rirch non-masters group scored higher than the March masters 

group in five of the 12 achievement comparisons. Following mastery 

of the skills by the March masters, March master^ outscored the non-mast 

However, due .to the fact that differences between achievement 
scores of ^the Marcli master and March non-master .9;roups were stat- 
istically significant in only one comparison, Hypothesis 3 is rejected. 

Limitations of inference. Considering the previously stated 
limitation of non- randomization and the limitation of small sample 
size, inferences from results from Hypothesis 3 can be made. Sample 
size for the total M^uxh master afl^ non-master group were adequate 
and were more equal in number than had been the c^is^ in tests of ♦ 
total samples for Hypotheses 1 and 2. 

Hypothesis ^: Students who clo^'not consistently master all three 
. selected skills at all testing periods (September, 

/ November and ^L^rch) but who demonstrate mastery at 

one or two testing times will perform more like 
masters than like non-masters on measures of 
reading achievement, 

Jl'^^^ 9f Hypotliesis 4. The difference between reading achievement 

mean scores of tlie 430 subjects who maintained mastery and the 214 

subjects who gained or lost mastery at come time during the first grade 
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year and the 32 students who never nttalned mar.tery of the skills 
were computed. Tlie difference between the means of the Masters 
and Gainers/Losers wa^ greater thh^i Lho difference between the means 
of the Gainers/Losers and non-masters group, as reported in Table 26. 
Two-tailed t-tcsts'of difference's between differences of means 
reveal that the difference of differences between means in the 
2X2 comparisons w/is statistically significant on all measures of 
reading achievement except on the measure of November Comprehension 
(t - .6715). - . 

Discussion of^ Hypothesis On the basis of these results. 
Hypothesis 4 Is rejected. Analysis of the data indicate that 
students who gain or lose mastery of the selected prereading skills 
of this study at some time llurlnp, the first grade will perform more 
like students who never attain mastery than like students who begin 
with a mastery pf the skills and maintain the mastery throughout 
the first grade year, , 

Limitations of Inference* Since the number of non-masters was 
so small in proportion to the number of subjects in the other ^ 
t\'fo groups, the non-master achievement mean can not be as reliably 
accepted as a true reflection of the population of first-grade 
non-masters as cpti be the achievement means of the masters and 
gainers/losers groups. The N for the non-masters group was large 
enough, however/ to be accepted as a valid "small" sample of the 
population (N>30)v/^ Considering the small sample size of the 
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. . tabij:26 , ' • • 
cchparisoxs ijet-'kn' rzadinc ackie^ment scores of sr"e;.1s li'rfo lost or gawd casiery, maimained mastery and ne^b attained mastery cf 
i£tter order, letter orientation and word de31il ming the first grade year 



Xefir.s cf Siib- Heans of Sub- );«a'^s cf Si:b- Differcrxe Differnce Dlffercrce T-Test of P Value 

iects vho rak- Jecta vhc jaii jccts vhc rever Eet. Xtans Bet^M«an3 of Diff^r^ Difference o£ T*Test 

cained laastery or l.^ose ^ast- attain nastery of Xastera of Gainers/ cnce Bee, o£ Differ* 

n J . u ' ^3f) ery (N ^» 214) (X « 32) & Gal-crs/ Losers & i Means ences Bet. 

Dependent Measure ^ ' ' ^ ^ ^ ^ . ^ 

^ .Dflor?: on-m3S ers Means ^ 



November Vocabulary 


25.4 


14.3 


12.7 


10. 6 


2.1 


8.5 


^.8092 


<.91 


Nove:s:ar Cteprehcnslon 11.5 


7.8 


4.8 


( 3.7 


3.0 


.7 


.6715 


NS ' 


\'flvesb«r Total 


36.9 


22.5 


17.5 


14,4 


5.0 


9.4 


4.9830 


Coi 


March Vocpbularv 


37.0 


. 24.1 1 


U.O 


13.1 


. 8.1 


5.0 


2.6488 


Coi 


March Comprehension 


20.3 


11.5 \ 


6.2 


8.7 


5.7 


3.0 


■ 2.3169 


■^.os 


March Total 


57.4 ■ 


• 35.7 


22.3' 


21.7 


13.4 . 


8.3 


2..8317 


<01 


Xove?.ber & 'larch Staa 


94.1 


58.0 ' 


39.7 


• 36.1 


— -rr 


^ I7i8 


r. 

2.0395 





differences between the means of the three groups cocipared vas significant at p^.OOOOl for each of eight 
achleve:!!ent :)ean8. 




H 
0 



non--m^s^t^roup and the non-random assignment of subjects, 

) w 
results of tests of Hypothesis 4 should be interpreted with 

relatively high reliability. That is, the negative aspect of ^ 

sample size should not overshadow the stiungth. of test gained 

frQm the large number of subjects present in the other comparison 

groups. The large number of subjects in these groups created a 

large variance in test scores, which in turn increased the standard 

error used to assess statistical significance of the tests. 

Significant differences between reading achievement performances of 

the groups were present even when within group variance was large. 

Hypothesis 5: The relationship of scores on the three visual 

subtests of the PRS Prcreading Skillis Test (1975) 
and scor^^s on the Gates-MacCinitie Reading 
Achievemnat Test, Primary A, Forms 1 and 2 (1965) 
will be the same for children of low, middle and 
high socioeconomic communities. 

Test fpx Hypothesis 5^. Data in Table 27 were used to ^ 

determine the degree to which-^he relationship of scores on the 

tasks used to measure letter order , letter orientation and word - 

detail and scores on subsequent reading achievement of students 

from low, middle and high socioeconomic communities varied. The 

number of students from each socioeconomic level was almost equal. 

Total scores on the PRS PRcreading Skills Test (1975) were computed 

for each student in eacli socioeconomic level. These scores ranged 

from 0 - 48. The scores were correlated to the total scores of the 
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IKE EFFECT OF %mi OF LETTER ORDER, LETTER ORIEI^ATION AND WORD DETAIL O:: MEASURES OF FIRST 
GPADE mi% ACHIEVEXESI OF SinESTS FROH HIGH, N.IDD'i AM) LO;' SOCIOECOXOXK «XITIES 



High Socloecononlc 
(S • 206) 



HWdle Socioeconomic 
« 271) 



Lov Socloecononlc 
(S • 193) 



'Xisttr.' a:4 Achlevtuent Xeasurei 



S??tcrb^r '?.S score or. 
Sr. o: I'lrve^-'-^er crd y^rcli 
Gates P.cat'ir:; Achleveient 
Tes!: Scores 

, Xrcibc: ?^.S Score on^ , 
iDtal les: Score cf 
Sc/c*ber C^ces Seadlng 
Achlcve::on: Test 

March FRS Score on 
Total Test Score cf the 
l-'arch Gates Iniit^i 
Achievei;it:it Test 

yarch FRS Score on 
SuT! of November and Harch 
,G£!;es Reading Achlevenent 
Test Scores 



Mean S.D. Mean S.D. Cocf- P for 

of of of of flcient r of 

PRS PRS Ach. Ach. of Cor* Coef. 

Score Score Score Score relttion 



46.2 2.6 UO.O 6J.9 .14 ' <.05' 



47,0 1.5 41.9 18.0 .26 <.0.1 



47.4 1.1 63,7 14.9 .33 <.01 



47.4 l.l UO.O 67.9 .16 fO) 



Mean ,J.D. ^iear, S.D. Coef- P for 
of ' of of of flcient t of 
PRS ??.S Ach. Ach. cfCor* Coef. 
Score Score Score ^core relation 



43.6 7.2 76.6 30.2 .51 <.01 



46.6 3.7 29.4 . 14.3 .26 ' <'.0l 



46.7' 4.3 47.2 18.2 .27 <01 



46.7 4.3 76.6 30;2 .25 <0l 



Mean S.D. Hean' S.9. Coef- Coef- 
of of of of flcient flcient 
PRS PRS FRS Ach. of Cor- of Cor- 
Score Score Score Score relation relation 



37.5 U.9 59.3, 26.6 M-^ <M 



43.9 7.6 23.4 10.8 .31 <.01 



44.9 6.4 35.9 17.8 .38 <.!)1 



44.9 6.4 59.3 26.8 .38 <01 



140 



< 



ERIC 



H 

H 
0 



Ill 



November, March and to the sum of Total scores of the adminstrations 
of the Gates-MacGinitie Reading Achievement Test (1965). The 
correlation coefficients of the PRS Prereading Skills Test and tlie v 
Gates-MacGinitie Reading Achievement Test (1965) were computed for 
each of the three socioeconomic levels and for all three testing 
times. 'All coefficients of correlation were significant at or 
below a p value of .05. As shown in Table 27, the correlation of 
the PRS Prereading Skills Test scores and achievement scores was 
stronger for children of low socioeconomic communities. The 
coefficients of correlation between September scores on the 
PRS Prereading Skills Test and total reading achievement (as 
reflected in the sum of the November and March achievement test 
scores) was moderately high (r = .51) for middle and low socioeconomic 
level groups. All other correlations would be classified as either' 
moderate (r = .31 for November PRS Prereading Skills Test and 
November achievement scores of children from low socioeconomic 
communities; r = .33 and .38 for March PRS Prereading Skills Test 
and March achievement scores of children from high and low socioeconomic 

■ ■■ \ 

coiranunities, respectively; r = . 38 for March PRS PVereading Skills 
Test scores and sum of November and March Total test scores of children 
from low socioeconomic communities) or low (r ranging from' .14 - .27). 

Discussion qf^ Hypothesis _5- Results of the correlation of scores 
on the PRS Prereading Skills Test and scores on the Gatcs-MacGinitie 
Reading Achievement Tc£3t reveal that the realtionship between scores is 
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stronger for students from low socioeconomic r.omraunltles than 
for students from middle or high socioeconomic communities. 
Similarly, the relationship of these scores is stronger for 
children from middle socioeconomic conraiunities than high 
socioeconomic communities. 

Comparison pf correlation coefficients obtained from each 
socioeconomic l^vel reveals that the relationship of PRS Prereading 
Skills Test scores and Gates-MacGinitie. Reading Achievement 
Test scores is not the same for students from high, raJddle and low 

socioeconomic communities. Hypothesis 5 is rejectdd- 

/ 

Limitatio ns of Inference. Most important, there is no support 
for an inference that children from low socioeconomic communities 
need or depend upon visual slcills when performing reading 
activities to a greater degree than do children from middle or 
high socioeconomic communities. Nor would it be proper to infer 
that children in high socioeoonomic communities rely less upon 
visual discrimination tasks than upon other "higher or lower" 
tasks ^han do children in lower socioeconomic levels. Such infer- 
ences are not justified by the d^ita of this hypothesis. As a 
matter of fact, interpretation of all coefficients of correlation 
related to this hypothcr;is must be made in light of the influence 
of the standard deviation of ^;corcs an t;hr PRS Prereadin['. Skills 
Test (.1975^ on the correlatiop. Tliat is, the number of students 
scoring; 100% correct on the PRS Prcrending Skills Tost was so large. 
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for all groups (especially the high socioeconomic group) that 
the variance in scores on the tesf was very small- Examination 
of the range and distribution of individual scores gives additional 
data for interpreting the results of tests for Hypothesis 5. 
The range and distributioc of scores for each testing period and 
socioeconomic level follow. * J 

1) Range of scores on the September test was A - 48 for 

low socioeconomic groups, with 22 scores below 20 and 47 scores : 
below 40; range of scores on th^ September test was 0-48 for 
middle socioeconomic groups, with 4 scores below 20 and 33 scores 
below AO; range of scores on the September test was 29 - 48 for 
high scoioeconomic groups, with no scores below 20 and 5 scores 
below 40. 

2) Range of scores on the November test was 5 - 48 for low 
socioeconomic groups, with 2 scores below 20 and 23 scores below 

40; range of scores on the November test for the middle socioeconomi 
was 0 - 48, with the single zero score being the only score below 
20 and 5 scores below 40; range of scores on the November test 
was 38 - 48 for high socioeconomic groups, with no scores below 
20 and only a score of 38 and a score of 39 being below 40. 

3) Range of scores on the March test was 6-48 for low 
socioeconomic groups, with 5 scores below 20 and 12 scores 
below 40; range of scores on the March test was 0-48 for middle; 
socioeconomic groups, witl^f the single zero score being the only 
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score below 20 and 11 scores below 40; range of scores on the 
March fest was 39~48 for high scoloeconomlc groups, with no scores 
below 20 and the single 39 score being the oi^ly score below 40. 

One might sunpect that a ranking of such a set of scores and 
a ranking of Gates-Mar.Ginitie Reading Achievement Test (1965) scores 
(having potential for large variance between scores, equal to 
either 0 - 82 or 0 -164, dependent upon whether the two total test 
scores of November and March or the two siims of total tests scores 
are being considered) would have constricted potential for high 
correlation. Because of this, the investigator contends that the 
true relationship of scores on the three visual subtests and scores 
on the achievement measures is of greater magnitude than 
evidences by tflie results of tests of Hypothesis 5. Had the 
variance between highest and lowest scores in e^ch socioeconomic 
level been greater, as might be evidencf^d in subsequent comparisons 
with otlier populations, interpretation of the coefficients obtained 
would have been viewed as more accurate measures of the relationship 
between PRS Prereading Skills Test and Gates-MacGinitle Reading 
Achievement Tcut scores than are the coefficients reported in this 
study. 

Hypothesis 6: Tlie number of students expensed to systematic skill 
instruction who cliange from non-niastcry to mastery 
or who maintain mastery will be significantly greater 
tlian the number of ytudcnts in control groups who 
change from nou-^nstery l.o mastery or who nu^intain y 
mastery. / 
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Test oT Hypo 1 he f; 1m 6. Anticipating a non- rejection of 

hypotheses 1, 2 and 3, hypotheses 6 and 7 were formulated. Both 

of these hypotheses address the following concern: 

Since mastery appears to have a positive effect on 
reading achievement, what procedure seems to produce 
the gref^test number of students who change from non- 
mastery of the skills to mastery of the skills? 

A test of equality bf proportions, was performed through 

adaptation of the procedure described in Appendix D. The moment 

system ^statist J c described in Appendix- D was designed to detect 

i ... ■ ■ -I 

Bignificance of difference between proportions composed of 
comx)arisous of a few subjects to a large number of subjects, ^ Such 
was the case iji the test of Hypothesis 6. 

Four tests of equality were performed. Tests were made 
between the number of student^ who changed froni hoii-mastery to 
mastery in control groups and^ the number of students who changed 
from non-mastery to mastery in treatment groups. As shown in 
Figure 1, of the 78 Con^ol students who had not mastered the ^ 
prereading skills in September, Al gained mastery by November. 
Of the 149 Treatment students who hnd not mastered the prereading 
skills in September, 112 gained mastery by November. The proportion 
of students that gained mastery is shown on the next page. 
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FIGURE 1 J^r^'-- '-■ 

STUDENTS WHO GAINED MASTERY WITH AND WITHOUT SYSTEMATIC INSTrSiTION 

CONTROL TREATME NT TOTAL 

GAINED ^ 41 112 153 

/ 

DID NOT GAIN 

TOTAL 78 149 227 

PROPORTION GAINED .53 .75 \ .67 



To det(»rmine if the difference between ^he proportions was 
^ great enough to reject the null hyPothesi3^^B|^|^^ p^, and, 
conversely, not to reject the alternative hypothesis that 
at a significance level of alpha - ,05, the equality of 
proportions test was p^formed. The resultant z was 3.36, 
with p = .00039. 

Following the same procedure, a test for equality of proportions 
betv/cen the number of students in control groups who gained mastery 
by March and the number of students in treatment groups who gained 
iiLislcry by M.jrcli was performod. As shown in Figure 2, of the 37 
Control students vho had not mastered the prereading skills in 
November, 16 gnlncd Tnastery by March. Of the 37 Treatment 5:.tudents 
who had not mastered the prereading skills in November, 26 gained 
mastery by Mirrh. The proportion of students that gained mastery is 
sliown on the next page. 
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FIGURE 2 

S'rUDEgKfflpO^INED MASTERY IN MARCH WITH AND WITHOUT SYSTEMATIC INSTRUCTION 




CONTROL TREAT^F.NT TOTAL 

INED . 16 26 42 
DID NOT GAIN 

TOTAL 37 37 74 

PROPORTION GAINED .43 .70 .57 



To determine if the difference between the proportions was 
great enough to reject the null hypothesis that p2 = P-^ and, 
conversely, not to reject the alternative hypothesis that P2 >P-|^ > 
the equality of proportions test was performed. The resultant 
7. was 1-78, p = .0375. 

Following the same procedure, a test for equality of 
proportions between the number of control students who had mastery 
of the skills in September but lost mastery by November and the 
number of Treatment students who had mastery of the skills in 
September but lost mastery by November was performed. As shown 
in Figure 3, of the 152 Control students who bad mastery in 
September, 3 demon*; trated a loss of mastery in Nov'ember. Of the 
308 Treatment students who bad mastery in September, 8 demonstrated 
a ]oss of mastery in November. The proportion of students that 
lost mastery is shown on the next pa^e. 
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FIGURE 3 



STUDENl'S IN CONTROL AND TREATMENT GROUPS THAT HAD MASTERY IN SEPTEMBER 

BUT' LOST MASTERY BY NOVEMBER 

CONTROL TREATMENT TOTAL 



LOST 3 8 ^ 11 

DID NOT LOSE - ' , 

TOTAL 152 308 ' 460 

PROPORTION LOST .019 .026 .023 



i 

To determine if the difference between the proportlons\»;as 
great enough to reject the null hypothesis that p^ = p^ 
conversely, not to reject the alternative hypothesis that p^ >p^ i 
the test for equality of proportions was performed. The resultant 
z was .456, p .3775. 

Following the same procedure, a test for equality of proportions 
between the number of control t'tudents who had mastery of the skills. 
In November hut lost mastery by ^arch and the number of Treatment 
student:! who had inof^tory of the skills In November but lost mastery 
by March was performed. As shown in Figure 4, of the 207 Control 
students who had mastery in November, 2 demonstrated a loss of mastery 
in March. Of the 440 Treatment students who had mastery in November, 
6 demonstrated a loss of mastery in March. The proportion of students 
that lost mastery is shown on the next page. 
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STUDENTS IN CONTROL AND TRHATMl^^NT CROUPS THAT HAD MASTERY IN NOVEMBER 

BUT LOST MASTERY BY MARCH 

^ CONTROL TREATMENT TOTAL 

LOST 2*6 8 

DID NOT LOSE 

TOTAL 207 440 647 

^ PROPORTION LOST .0096 .0136 .0123 

To determine if the difference between the proportions was great 
enough to reject the null hypothesis that P 2 " P 1 ^"^^^ conversely; 
not to reject the alternative hypothesis that-p^ >p^ > the test for 
equality of proportions vac performed, Tlic resultant z was ,4347, 
p = .3336. ^ ; ' 

Discuss ion of Hypothesis ^. Results of the equality of pro- 
portions tests reveal that the number qf students exposed to 
systematic skill instruction who change from non-mastery to mastery 
is significantly greater than the number of students in control 
grpups who change from non-mastery to mastery. The number of 
students exposed to systematic skill instruction who maintain mastery 
is not significantly greater than the number of students in control 

i 

groups who maintain mastery. 

Limitations of Inference. As stated in the description of the 
design of this study, page 48, treatments of systematic skill 
.instruction were randomly assigned to 42 intact classrooms. While 
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classrooms for the study were randomly selected, students were 
not randomly assigned to these 42 classrooms. The unit of 
measurement of Hypothesis 6 is not the classroom unit but rather a 
unit of one measurement per individual student in each of the 
classrooms. For this reason, data reported may reflect sample 
biases. The large number of subjects used in the equality of 
proportions tests enabled statistical inferences based upon the 
normal population curve. The large number of subjects enhance 
the probability that results obtained are accurate representation 
of the universal population of students from which the sample 
was dra\^. « ' , 

Hypothesis 7: The number of students exposed to systematic 

instruction uslnj^ letter/word stimul i who change 
from- non-mastery or who maintain mastery will be 
, significantly greater than the number of students 
exposed to systematic instruction using geometric 
shapes/outline figures as -stimuli who change f^om 
non-mastery to mastery or who maintain mastery. • ' 

■ y /-■'• 
Test of_ Hypothesis 7_. The same tast of equality of proportion?; 

used in tests far Hypothesis 6 were used in tests for jHypothesis 7. 

Four tests were performed. Tests were made between the number of 

students who changed from non-mastery to mastery in treatment groups 

using letlnr/word stimuli and the number of students wlio changed 

from \ion~mastory to mastery in treatment groups using geometric shapes/ 

outline fjgines- stimuli. Tests v;crc made, between the nulhcr of 
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studentss who lost mastery in treatment groups using letter/word 
stimuil and the number of students who lost mastery in treatment 
groups using geometric shapes/outline figures stimuli. As shown 
in Figure 5,^f the 60 students in the treatmerit with geometric 
shapes/outline figure groups who had ndt iiMStered the skills in 
September, 47 gained mastery following 35 days of systematic skill 
instruction: using geometric shapes/outline figures stimuli. Of 
the 89 students in the treatment with lettors/words groups who had 
not mastered the ?kllls In September, 65 gained mastery following 
35 days of systematic skill instruction using letters/words stimuli. 
The proportion of students that gained mastery iss hbwn below. 



FIGURE 5 



STUDENTS WHO GAINl-lD mSTERY IN NOVEMBVJR IN TRMTMKmT WITH GKOMETRIC SHAPFS/ 
OUTLINE FIGURE-S GROUPS A^ND IN TREATMENT WIHI LETTERS /WORDS GROUPS 

GEO. SHAPES . LFTTE R/W ORD TOTAL 
GAINED^ • . 47 65 112 

DID NOT GAIN 

TOTAL 60 ■ 89, 149 

PROPORTION GATNED .78 .73 ^75 

To determine'! f the difference between the proportions was 

great enough to reject the null hypotl.cslg that = p^ and, conversely, 
nor to reject the alternative; hypothesis that p^ >Pj^ , the test for 
Cqua.Tity of proportions was performed. The resultant z was ..698, p = .2^20. 

Following the same procedure, a test for equality of proportions 
between the number of students who chniiged from non-nwstery to 
mastery by March In treatment groups using geometric shapes/outline figures 
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stimuli and the number of students who changed from non-innstery to 
mastery by Marc: in rreatnient groups usinj^ letter/word stimuli was 
pcrfroined. As shown in Figure 6, of the 13 students in the treatment 
with geometric shapes/outline fjgures who had not mastered the 
skills by November, 10 mastered the skills by March. Of the 2A 
students In the treatment with letters/words groups who had not 
mastered the skills by November, 16 gained mastery by March. The 
proportion of students that ^;ained mnstery is shovTi below. 

FIGURE 6 

STUDENTS WHO COINED MASTERY IN MARCH IN TIUilATMENT WITH GEOMETRIC SHAPES/ 
OUTLINE FIGURES GROUPS AND IN TREAT^j^^NT WITH LETTERS /WORDS GROUPS 

Geo, Shapes Letter/Word Total 

GAINED 10 16 im 26 

DID NOT GAIN 

TOTAL ^ 13 24 37 ^ 

PROPORTION GAINED .11 \ .66 .70 

To determine if the difference between the proportions was > 
great enough to reject . the null^ hypothes j s that P2 = p^ and, 
conversely, not to reject the alternative hypotht'sis thnt p >p 
the te.st of c!C]ua] ity ^of proportions w;is performed. The resultant 
z was .705, p = .7611. 

Follow In^j the same prococluro, n test for equality of proportions 
between the number of students who ]or,t mastery in November following 
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treatment using geometric slvapes/outline figures stimuli and 
the number of students who lost mastery in November following 
••^treatment using letter/word stimuli was performed. As shown 
in Figure 7, of 'the 131 students in the treatment wit^^ 
geometric shapes/outline figures who had mastery of the skills 



in September, 3 stiidents lost ma^t^ry in November. Of the 177 
students in the treatment with letters/words groups who had 
mastery of the skills in September, 5 students lost mastery 
in November. The proportion of students that lost mastery is 
shown below. 



FIGUKE 7 



STUDENTS mip IIAD MASTERY IN SEPTT-Ml^ER BUT LOST MASTERY IN NOVEMBER IN 

TREATMENT WITH *GEO^^ETRIC SI^PES /OUTLINE FIGURES GROUPS AND IN TREATMENT 

WITH LETTERS /WORDS GROUPS 

GEO, SHAPES LETTER/WORD TOTAL 

LOST 3 ' .5 . 8 \^ 

' DID NOT LOSE 

^ TOTAL 131 ^177 308 



PROPORTION LOST .0229 ,0282 ^ .0259 



To determine if the difference between the proportions was 

great enough to reject the null hypS^hesis that ^ and, 

conversely, no^ to reject the alternative hypothesis that p >d 

^2 *^1 * 

the test of equality of proportions was performed. The resultant 
z was .294, p - .6141. 
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Fallowing the same procedure, a test for equality of 
proportions between the number, of students who had mastery of 
the skills in November but demonstrated a loss of m.iAiery in 
Marc.li in the treatment with geoi.ietric shapes/outline figures 
groups and the number of students who had mastery of the skills 
in November but demonstrated a loss of mastery in March in the 
treatment with letter/word groups. As shown in Figure 8, of the 
178 studpnts in the treatment with geometric shapes/outline 
' figures who hnci mastery of the skills in November, 3'Students 
demonstrated n Ib^s of mastery in March. Of the ?M students in 
the treatment with letters/words groups y\\o had mastery of the ' 
skills in November, 3 students demonstrated a loss of mastery in I ' 
March. The proportion of students that lost mastery is shown \, 
below. \ : { ' . ■ 

FIGURE 8 

STUDENTS WHO FIAD MASTERY IN l^VEMlitR BUT LOST MASTERY IN M/^H-I^I ^ ^ 

TREATMENT WITH GEOMETRIC SHAHllS /OUTLINE FIGURES GRpUPS AND IN f^AThlEr^ ^ 

WITJf ^tlilTTERS /WORDS GROUPS -. . ■ . ' 

GEO , SHA PES LETTER/WORD TOTAL^^ ' 

^ . ^-s, 



LOST 3 3 6 

i ^ ' 

DID NOT LOSE . . ^ ■ ■ ' 

TOTAL 178 242 " 420 

PROPORTION LOST .0168 .0123 . . .0J.A2 . 

■ ^. ' ■ ■ 

To deternilae if tiie difference l>etwocn the proportions- was great 
enonp.h to reject the nlill hypothesis tiint p^' * ; 4n4> conversely ,- 
not to n»ject tlie alternative hypothesis that ^ 2 ^*^\*^^^^ ^-^st of 
equnliry of proportions wn.-; performed. Tiie result nnV, z was .^124, p .33 
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Discussion of Hypothesi s 7 » Results of the equality of 
proportions tests reveal that the number of students exposed 
to systematic instruction using letter/word stimuli who change 
from non-mastery to mastery or who maintain mastery was not 
significantly greater than the number of students exposed to 
systematic instruction using geometric shape/outline figures 
as stimuli whi) changed from non-mastery to mastery or who 
malntalVi fnat>tery/ Ot) the basis of these results, Hypothesis . 
7 is rejectee}* v • ^ . 

' \ jQ^^ Inference /- Tlie limitation of treatment 

assignment as discussed irj^eferencc to results of Hypothesis 6 
/^ppliejf to Hypothesis 7. , ,y 



Limitations oP^ ^ene ira liz^bility 



To extrapolate results obtained- fT;OTi data concerning the 
6 87 5*uhieGt& of this study to other podSulat ions, one must 
V^ji.der the following points. 

I. The ^populition of - this sttKjy comeo from only one,- 

fMrly large," si^hool district' and ,. as such, may not adequately 

' \ ' ^ \ \ ^ ' *■ ■ 

repres(Mit e^itber populations from different regions of the counti 
orHhdSe from school^ districts of larger or smaller size. Also, 
limitati^s of -size of examples used Is a limitation of extrapola- 
^jfoin. of results to pd^lfJation samples^ of greater or lesser size. 
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2. Data concerning physical/environmental factors (age, 
sex, race and socioeconomic, level) and functional ability 
(performances on measures of Independent and dependent variables 
wero analy^'.od in this stndy. Data concerning the cognitive 
differences (IQ), attitudinal differences (e.g. likes, interest 
and opinions) and psychological differences (e.g. motivation, . 
self-concept and personality struicture) were not analyzed and 



the inclusion of such data would have increased the knowledge 



3. The lack of teacher control and the lack of optimal 
monitoring of treatment implementation were such that teaching 
effectiveness and teacher qunlitJec acted as a variable of 
unmeasured effect in results of Hypotheses 6 and 7. Teachers 
were most probably not of comparnble ability, interest and 
dedication to proficient implementation of treatment. 

4. Some plausible explanations of differences between 
groups were controlled by the control-group design of the 
study, i.e. effect of Intervening historical occurences, passage 
of time and administration of testing instruments. Others were 
not^ i.e. measurement error/-, population idlosyncracies and 
favorable or" unfavorable /nvironmen tal conditions at* the time 

of the stndy . / 



design presupposes^ that^ the investigator 1) controls ;ill 
intervening varlribles, 2) hn.=; nccess to reliable/valid Instru- 
menti? tluit mea?:i»re all intervening variables, 3) has the ability 




the population under study. 



AttribuLing a cause-effect relationship in research 
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to manlpulntc! the research situation auCficdontly to Implement 
control over intervening varlhlcis with a proper degree of 
control, and 4) has the ability to maintain control after 
establishing experimental conditipns and throughout the process 
of the study. Because such was not the case in this study, a 
statement that a direct cause-effect relationship of the skills 
of this study and rending achievement cannot be made. The 
design of the study did enable determination of the degree to ; 
which mastery of the selected skills led to increases in 
subsequent f irst-grade reading achievement. 

These limitations were considered in drawing the conclusions 
that are presented in Chapter IV, 
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CHAPTKK JV 
SL^^M^^V:Y, CONCLUSIOIsS AND IMPLICATIONS 

f ^ 

Suni mary 

This study v^as dc5£;igned to invostigate the effect of 
mastery of three prereadlng skills, letter order, letter 
orientation and word detail, on subsequent first-^rade 
reading achievement. The study jncluded 687 studcMits from . 
A2 clcissrooms jn 20 elementary schools in Fort Wortii, Texas. 

The cxper im'?nl aJ groups received syGtematic skill instruction 

O ■ 

through small ;nul large group activities, games, and worksheets 
from the PRS Frercading SkUls Program (1^74) or from 
Investigator adaptations of this program. Treatments Were 
randomly atisigned v;lth approximately one-half of the treatment- 
groups receiving lesson.'^ involving geometric shapes/outline figur'2S 
stimuli and one-half receiving lessons Involving letter/word 
Stimuli. Each of the twenty minute lessons v/as administered 
on a dally b;iser> by ind ividual cl assroom teachers from Heptember 29 
November 17, 1975. ' 

Preceedj;\". tlie period of systematic skill instruction the 
PRS Proroadinj» Skills Test (197'i) and the Metropolitan Reading 
Readiness Test ( I9b9) uwc. aihi)ir:l?>l:cred t o all students in the 

42 el ;i^;.sro.»mf^ . Tmi.iedJaroly following skill insti iction and 

s 
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18 weeks subsequent to the termination of skill instruction, the 
PRS Prereading Skills Test was rendministered to the students 
and the Giit es~MacGinitie Reading Ac.hieverniDnt Tests, Primary A, 
Forms 1 and 2 (1965) were given. 

Tests of the hypotheses of this study were made through 
comparisons of groups of students who mastered or did not 
master tlie selected prereadinj; skills. Two--tailed t-tests of 
significance were computed for differences in reading achievement 
of master and non-master groups. One hundred and seventy-four 
comparisons were made with one hundred and fifty-two of the 
comparisons being between students of comparable socioeconomic 
level, ethnic background and age. 

Results indicated that a statistically significant difference • 
existed. 1) betv/een the reading achievement scores of students who 
began first grade with a mastery of the skills and students who 
did not and 2) between children who attained mastery by November 
and students who did not. Children who first demonstrated 
pcrform;inces of mastery in Mareli outperformed students who never 
demonstrated mastery but differences in the* performances between 
the a'*f^«»pf5 were not statistically significant. While the number 
of students in Treatment groups who clianged from non-mastery to 
mastery was significantly greater than the number of students who 
changed in Control groups, training using letter/word stimuli did 
not differ from gcometrii* forms/ outline f igures in impact on mastery 
of the skills. . 
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Conc lusions 

Prior to this study the skills investigated in the study 
had been shown to be 1) reasonably indopcndont, measurable 
and teachable, 2) among the best predictors of first-grade 
reading achievement, and 3) a part of the repertoire of superior 
first grade readers. There was also some evidence that the 
ability Lo move, from non-mastery to mastery of these skills was 
best developed through a program of systematic instruction. 

The present study was designed to test seven hypotheses and 
to provide insights into five unanswered questions. Conclusions 
drawn from the tests of the seven hypotheses are given below. 
Following the conclusions, the findings of the study are 
discussed in relation to the questions raised in Chapter T. 

Considering the limitations of the 6tudy, the following 
conclusions seem tenable . • 

Hypothesis 1 is not rejected. Mastery of letter order, letter 
orientation and word detail will significantly increase subsequent 
first-grade reading achievement when stud^ents wlio begin first 
grade with a mastery of these skills are compared to students who 
begin first grade without a mastery of the skills. 

Hypothesis 2 is not rejected. Mastery of letter order, letter 
orientation and word detail will significantly increase subsequent . 
flrs^-^grnde reading achievement when students who entered first 
V»rade without mafJtery of the selected skills but who 




attained mastery by November arc compared to studcMits wbo bej^ 
first grade wl thou t . mastery of the reelected preread Lnp, skill a 
and who did not attain mastery by November* Tests of dl f f erf^nces 
between reading achievement Kcores of master and non-master 
groups 'containing fewer than ton nubjects rer,ulted in non-signi- 
ficant differences. For this reason, the results related to 
Hypothesis 2 must be interpreted with reservation. 

Hypotliesis 3 is rejected. Mastery of letter order , letter 
orientation and word detail will not significantly increase 
subsequent first-grade reading aclilevement when students who 

V 

entered first grade without mastery of the selected skills and 
who did not attain mastery of Ihe skills until Marrli are compared 
to student^^^ beg:Jn first grade without mastery of the skills 
and who do not attlin mastery by March. Comparisons reveal that 
masters score higher on measures of reading achievement but 
differences between scores of master and non-master groups are 
not significant. 

Hypothesis A is rejected. Students who do not consistently 
demonstrate mastery of all three skills at all testing periods 
(September, November and March) but who do demonstrate mastery ^ 
at one or two of th^ testing times will perform more like non- 
masters than like mast/rs on measures of rending achievement. 

Hypothesis 5 is /ejected. The relationship of scores on 
the three visual sulvtests of the TRS Prereading Skills Test 

r 
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and scores on the Gntes-MacGLn! tic Hoading Arhlcvemcnt Tost, 
Primary A, Forms 1 nnd 2 (1965) wJU not bo the same fox* chlldron 
of low, mlddli? nnd high r.ocloeconomic communities. The rc]atloti 
ship of these scores in lUglicst for children from low socioeconomic 
conmiiinit ies . 

Hypotiu^sis 6 is not rejected. The number of students exponed 
to 5>^tematic skill instruction who change from non-mastery to 
mastery or who nialntain ina.stery will be significantly greater 
than the number of students in control groups wlio clinnge from 
non-m.ira c^ry to mastery or wlio maintain mastery » ; 

ilypothcsls 7 is rejected- The number of students exposed 
to systematic Instruction using letter/word stimuli wlio chnn;;c 

from non-mastery to mastery or who maintain mastery will not 

J 

\ be significantly greater than the number of students exposed to 

J systematic instruction uf:lng geometric shapes/outline figures 

/ 

as stimuli wlio change from* non-mastery to who maintain mastery. 

T!ie findings of this study offer insights that are useful 
in- answering Die following questions- 

1. Will tiic level of first-grade reading achievement of 
student:, who master thr» skills be hlglior than the level of 
first- j',rade reading acliicweraent of non-majyters ? 

In almo.st evc^ry compnrkson, ciiilclren witii a mastery of the 
sele* red prercnding ski 11 outper f brm^jd children without a maf^tery 
of th'" skills- D If f er(M)(vos in achiovemenu of t\\c groups were over 
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and above cliff crfucis expected to nccriie from variations' 
nj»,o, rare nnd !;ocioeronomlc raatus of subjects compared. 

These refjultj; add Lo the body of knowrled^'.e coiictM n i np/ tlic 
effect of mastery of the selected prereadinr, skiJIs on suftuequent 

i 

first-grade readinp; achievement. Prior to thin study evidence 
cf the relationship of thcu- skills and f irst-^'.rnde reading 
achievement came from studies InvolvlnV, ^orreli:itional analyses 
or analyses of errors made ]>y children in Ki nder[;arten through 
third grade. The range of correlational coefficients of ability 
to attend to detail of vord^. (.36-.P)A) with subsequent reading 
achievement sugge.stcd that these skills and tlie ability to 
rcn^ sharedi'-a close relationship. Yet no causal relationship; 
could be inferred. Recognizing the limitations of this study, 
the. findings strongly suggest that mastery of the letter order, 
letter orientation and word detail skills does lead to highet 
levels of first-grade reading achievement than would be the 
case had mastery not been attained. Masters achieved greater 
success in first-grade reading than non-masters in most of the 
comparisons. ^. 

2. Is mastery of the skills simply a concomitant of 
superior reading ability or does mastery of the skills 
contribute to reading ab-ility? 

' Evidence in this study indicates that mastery of the .skills 
precede^ substantial increases in reeling ability . ' Compari sons of 
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growth experienced by An^lo students from high socdoeconomic 
immunities who took measures of reading achievement both 
before and. after attaining mastery (Table 23) reveals that a 
larger amount of growth occurred in th^ group that moved from 
non-mastery to mastery than In the group that did not move to 
mastery. Measures of ^rowth were dif f erences in scores on the 
Vocabulary and* ^omprehansi©n' Subtests and the Total Test score 
on the Gatcs-MacGinltic Reading Achievement Test (taken in 

November wl/en March master and non-master groups were both 

/ 

non-masters) and the Vocabulary and Comprehension Subtests 
and Total test score of the March test. Growth in the mean 
achievement of students v^io moved to mastery was 8.0, 4.3 anifl 
12.3 as compared to 1.5, 1.0 and 2.5 of non-masters. A similar 
pattern of growth was evidenced in comparisons of Black students 
of low socioeconomic status. In two of the three comparisons of 
this group (Table 24) March masters' growth was above non-raasters' 
growth: 5.57, -.21 and 5.36 as compared to 2.92, 1,25 and 4|.17 
for non-inastcrs . ■ 

Prior stijfflies compai^^^^hildren of low ability to children 
of high ability did not indSj^t^e if learning to read preceded 

_ ■■■■■■ V ~ ■ 

ability to attend to orientation and order of letters and to 
detail. of words, if attending to, these skills was concomitant of 
superior reading ability or if ^lie skills themselves contributed 
to greater reading ability. Results f rom^comparison of scores 
of Marrh mair: rr; and non-masters indicate that attending to the 
order and or J ^int.'it- ion of letters and to tlie detail of words may 
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precede increases in ability to read. Two comparisons, however, 
do not of&tr substantial support for such a 6^nclusion. 
Before it can be determined if the growth evidence in these 
comparisons is valid and if mastery of the selected skills will 
reliably precede substantial growth in reading achievement , further 
research is needed. 

3. Is the time at which mastery occurs related to the effect 
of mastery on reading achievement? 

In comparisons of this study, the earlier the mastery was 
demonstrated, the greater was the difference in performances 
between master and non-master ^roup55. The findings of this 
study do not demonstr^^, however, if promoting mastery of the 
selected skills eatly in a child's mental or chronological 
development leade to a growth ±n achievement over and above the 
growth he would have experienced had mastery occurred through 
maturation alone. 

4. Do children from different socioeconomic levels differ 
in the extent to which they benefit from mastery? 

Scores on attending to letter order, letter ori'entation 
and word detail from children-of low socioeconomic communities 
\ have a closer relationship to .su^|^^quet^£^eading achievement 

scores of this groups than <J9'^^^sGores obtained from children 
of middle «Tiid higli sociocconomie coimnunities. Results of^his ^ 

Btiidy dnmonstrntc that regardloss of the chronological ^^ge, 

' J \ . ' ■ . ■' ^ ■ 

ethnic background and typ6 of;-^' infstructional pr6g/i?ari rcfceived. 
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pupils of low socioeconomic •communities differed in the extent 

to which mastery of the selected skills effected subsequent 

reading performance. The effect of mastery was greatest for the 

low socioeconptnic groups, average fior the middle socioeconomic 

group and Ix.Oow average for the high sociotjconomic groups. The 

data upon wliicli this conclusion is drawn may;r>ref 2 ec t more than 

tlie effect of mastery, as noted on page 108. 

Results of this study add to the evidence in Gates,. Bond 

and Russell's study (1939) concerning the attributes that 

di.'itlnquish' good first grade readers from poor first grade 
readers- Attributes were identified t^irough comparison of mean 

scores on various readiness ancl acliievement means of the seven 

poorest readers and means of the 90 average or superior readers.^ 

WlrJle the mean of the poorest readers differed only slightly 

from the mean of the average rind sujberior readers on measures of 

chronological age, I.Q. and mental age, means of the poorest 

readers were lower on tlie several tests of word perception. 

Likewise, results in this study indicated that students of 

comparable socioeconomic status, ethnic background and chronological 

age differed in 2eVeJ of reading ability and in ability to 

p>rforni the skills of the study. 

5. Does I raining whi ch (»mphasi/.es geometric shapes/outline 

figuri\s or letter/word stiimili differ in its impact on mastery 

of the selected skills? 



137 



The Impact: of instruction using letter/word stimul> and 
geometric shape/outline form stimuli in producing changes from 
non-mastery to mastery does not differ. 

Implications 



Impl ic ations for Future Rf^se arc^ /«>t^ ^^^^ Implications for 
future research and three su^i^^ostlons for limiting further 
investigations are. offered. Implications for furthering 
future research arc: 

1. Replications of the present sftudy to increase the 
validity and . reliahil Ity of the result^ are needed. Such 

/^replications should seek to eliminate the limitations of 
this study, i.e. non-randomization of subjects to treatment 
groups, small sample sizes in comparison groups, limited 
monitotlng of instruction, exclusion of other plausible 
mediating variables upon achievement such as languaging 
abilities, attitudinal variables, psychological variables 
and mental age. 

2. Before the effect of mastery by March of the first 
grade year can be more fully ascertained future research 
studies are needed. Results of the effect in this study 
are based on only three tests. 

3. Investigation of the effect of mastery of the three, skills 
on the reading performance of second grade children would support 
or refute the need to include such skills in remedial activities 

167 
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at thb second grade level. 

4. Complete reinvestigiition of the issue of the 
differences in effect of mamery on the rending achievement of 



children from low, middle and high socioeconomic communities 
should be made. Such investigations may establish if| the. results* 
from this study reflect true differences or differences only 
resultant from a ske\>?ed set of scores on the PRS Prereading Skills 
Test (1975). 

Results from this study and past studies offer 
substantial support to the following concerns. 

1. The correlation between scores on tasks of attending 
to the orSer and orientation of letters and to the detail of 
words and tasks measuring first-grade reading achievement is 

y 

moderately high. Future investigations may not add significantly 

4 

to the body of knowledge already available concerning tliis issue. 

2. Systematic skill instruction has demonstrated to be a 
more effective method of moving students from non-mastery to maste 
than does maturation or incidental skill instruction. Additional 

.validc'jtion of this finding may not: be needed- 

3. Invr/stigations Into the relationship of sex to the 
ability io master the skills of this study may not prove 
valuable oh the comparisons of Septembdr, November and March 
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roasterst: ancLnori^aslers ervldenced that no significant differences 



/^l^^xlsted betwe^ffM^aster and non-mafJter groups in sexual 
co^ositloq. r 
o - ^ ^ - Xnvpli t i lt ion s, for Pract ice. The following suggestion for 
educational {practice is warranted. Children should be 
led' to a mastery of the skills of attending to the significance 
of letter order, letter orientation and word detail before 
beginning first-grade reading instruction. Ensuring that such 
mastery occurs may eliminate initial reading failures. As the 
results of this study indicate, early mastery leads to early 
reading success and does not lead to a lack of retention of 
the skills. Regardless of how the skills were obtained, 
children in this study who mastered the skills early in their 
school careers demonstrated high success on measures of 
reading achievement and retained' mastery of the skills until 
the end of first grade. Future/replication of this study as 



well as fiiture studies to identify otl^er factors that appear 

to lead to initial success in readlijg' should begin* The results 



of these studies should form the bases of programs specif ically 
designed to meet the needs of children in the Kindergarten 
classrooms in our country. The; ncod for such programs is great. 

Tmj)] it^t Jons for Tli^cory.. The results of this study add 
support to the work of Calfoe, Chapman and Vcnezky (1972) 
concerning, basic cognitivo skill.s related to reading 
acquisition./ Matcliing visual form:; continues to be one of the 
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basic cognitive skills related to initial reading success. 
As the comparisons of achievement scores in this study indicate, 
earl}^ awareness of the significance of the order and orientation 
of letters and of words enhance chances for success in reading. 
In this study, highest mean achievement scores were obtained 
by September masters with the difference between this group and 
September non-masters being greater than differences between 
any other master and non-raaster comparisons. The scores 
obtained by September masters were significantly higher than 
scores obtained by students who obtained mastery at ^ome other 
time during the year or who never attained mastery. 

Evidenr in this study also supports the theories of 
Weintraiib (1971) and Berger (1968) and the theory of Satz and 
his associates (1970; 1973). Certain assumptions in these theories 
offer plausible, explanations for the finding that matching of 
similar and dissimilar objects and letters has less effect on 
success or failure in reading when mastery is attained in later 
as opposed to earlier stages of reading acquisition. Weintraub 
and Berger contend that visual perceptual abilities are not as 
important in later stages of reading acquisition. Satz opposes 
those contentions. 

Wointrniib su^-gests that children are ali.e to discriminate 
likciicsfK's pnCi differenri^s among words "well enough that measures 
of Mhi^M r>kni aro not u^:;(!riil in d i stingiiisliing the most abJe 
from the less nhle rcadorr*. Weintraub believers that the vi.r.ual 
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iiiodnllty develops .In a prtu]:! c tabic mnnncr from discrimination 
to memory, with simple visual perceptual abilities usually 
developed before first grade. Berger agrees. She contends 
that most good readers are moving into or are already in the 
second stage — that of visual closure — by the middle or end 
of first grade. Because of this, mastery of the visual 
matching tasks of. this study will have less iH^ct upon the • 
reading behaviors of children mastering the skills near the middle 
or end of first-grade years. Since the results of this study 
indicate that mastery of the matching tasks of this study in 
November and March of the first-grade year lor.n often led to 
significant increases In reading achievement tlian did mastery 
in September, the assumpitous of Weintraub and Berger 's theory 
may have support. Accepting these assumptions as explanation 
for the results of this study is contingent upon answers to 
the following questions: Does mastery of visual memory tasks at the 
middle and end of first-grade years lead to increased reading 
success for masters of letter orientation, letter order and 
word detail.? More importantly, does mastery of visual m^ory at 
the middlr and end of thcv first ^ade year load to grcJ^ increases 
in reading achievement of noo-masters of letter order |/lctter 
orientation and word detail.? If the answers to both of these 
questions are positive, as previously j;ta ted, Weintraub and Berger 's 
theories become plausible explanations for the results of this sxudyi 
Furthermore, positive answers would produce nev; theoretical 
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questions: Does* visual perceptual skill development proceed through 

a non^innndatory hierarchy of skill orderings? Should middle and end 

of year instruction in the first grc^dc eliminate activities in visual 

matching even if some children arc unable to succeed in such activities? 

Is the effect of mastery of letter order, letter orientation and word 

detail on reading achievement onj^ present in initial reading 

acquisitional processes? .. * 

On the other hand, if the ancwers to the previous questions 

ate negative » the work of Satz offers insights into the ob§.erved decrease 

of effect of mastery. Satz and his associates (1970; 1973) postulate 

that the effect of raastety of the three prereading skills is present 

in the middle and end of firsts-grade year reading performances but 

tiiG effect is l^ss evidenced at these time periods l:han at previous 

times. Since skills other than perceptual skills are receiving more 

"developmental'* emphasis at this time, Sat;^ contends that perceptual 

difficulties are often overlooked. Satz contends that undetected 

difficulties with letter order, letter orientation and worr! detail 

will produce as great an effect on achievement in middle aod end of 

first-grade years as in preschool and beginning f ir^^.t-y^,L£<le years. 

The only idfforence in the detrimental effect is that<it is loss often 

detected at Inler than at early etages of reading acquisition. 
In Clos ing. Implicit in the design of this r.tudy is 

the ar>snmpLion tl)nt cliildren wlio attain mastery of the three 

selec! ( cl proroading skills will attain a significantly higher 

level of. first-grade reading achievement tl)an children who : 

do not att nin manCc ry. The i ef;ults of this study helped to 

vnJJdatc this as::i:i^pi Ion. * 
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Many educators assume that mastery of the three selected 
skills of this study positively affect first-grade reading 
achievement. The results of this study validated this assumption. 
Children who attained mastery of the selected preai^eading skills 
did attain a higljer level of first-grade reading achievement 
than did children who ri id not attain mastery. It remains ^ 
to be demonstrated ij the decrease in effect of mastery of 
letter order, letter orientation and word detail in mid-and 
latter-first-grade reading performances is an actuality or 
if the effect is not decreased but merely undetected. Regardless 
of the cause of the observed decreae^e in effect, mastc-ry 
of letter order, letter orientation and word detail in September 
enhanced the reading success of the subjects in this study. 

The findings of this study suggest that further investigation 
into the effects of mastery of letter order, letter orientation 
and word detail on subsequent first-grade riding achievement 
ought to be continued. Meanwhile instruction in these skills 
appears to be worthwhile. 

\ 
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APPENDIX A , ' 
LIST OF INSTRUCTIONAL MATERIALS USED IN THE TREATMENT; WITH LETTER/WORD 
STIMULI EXPERIMENTAL GROUPS AND SAMPLES OF MATERIALS USED IN THE TREAT 
MENT WITH W)METRIC SHAPES AND OUTLINE FIGURES • 

STIMULI EXPERIMENflfL GROUPS ■ ' 
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F OR TEACHING THE ACTIVITIES IN THE EXPERIMEy 

AC^VITHS DESIGNED '1:0 INCREASE A CHILD'' S ABILITY TO DISTINGUISH 
• •THE ORDER OF GEOMETRIC SHAPES /OUTLINE FIGURES 

^ ' 

-—Sept. 29 - ActiiV4ty 1 - "Object Order" 

. Materials Used - Visual File Card 6 (Visual: Preliminaries) 



—•Sept. 30 



Activity 2 - "Prelilitnar ies Set Matching Game" 

^ Materials Used - Visual File Card 17 (Visual Preliminaries) 



—Oct. 1 - Activity 3 - 'T:ouch in Order" 

/ Materials Used - Visual File 'Card 22 (Letter Order) 

-—Oct. 2 - Activity 4 - "Memory Game" 

Materials Used - Visual File Car4 .23 (Letter Order) 
Component 33 

Procedure 2 and Note only 

—Oct. 3^ - Activity 5 - "Ordered Shapes" / 

fi^^- Materials vUsed - Visual File Card 24 (Lettei* Order) 

Coipponent 30 - Felt Shapes 

«^ , ' 

Oct. 6 - Activity 6 - "Shap^, Pick A Pair" 

I , ' ^ Materials Used - Visual File Card 25 (Letter Order) 



Oct*; 7 - Activity 7 - "Arrow Game" 

Materials Used - Visual File Card 45 (Letter Order) 
V Component 33 



(" 



---Oct. 8 - Activity 8 - "Geometric Shapes and Outline Figure Oominoes" 

Materials Used - Investigator constructed game 

—-Oct. 9 - Activity 9 - "GeoTDetricl^'^|iapes and Outline Figures Lotto*- 

Materials Us^d - Investigator constructed game 



Oct.'' 10 - Activity 10 - "Visual Practice Sheets" 

Materials Used - Two practice sheets .using geometric form 

discriminatibn; j 

• Two practice sheets using outline- figures 

. Miscriminati'ra skill tasks; 
Investigator constructed. 

> ACTIVITIES DESIGNED TO INCREASE A CHILD'S ABILItY TO PJSCRIMINATE 
THE ORIENTATION OF GEOMETRIC gHAPES/OUTLINE FIGURES 

---Oct. 13 - Activity 11 - "Face Game" ^ 

Materials Used - Visual File Card 2 (VisUal Preliminaries) 
/: Compon^fT^ 29 (Face Cards) • 

Both Procedures 1 and. 2 will be used, if 7 
V ^ time permits. 
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Detail Discrimination in Geomctri 
Shapes and Outline Figures, Page- 



-Oct. ^1/^ 



Activity 12 



'•Shape Game'* 

Materials Used - Visual File Card 5 i^Visual Rr^Jliminaries) 
Component 31 

All three vai;iations will be used, if time 
^ permits. 



.Qct, 15 - Activity 13 



"Direction Game'* ' .v \, 

Materials Used - VisiTal File Card 49 (Letter Orientation) " 
Component' 33 (Arrows) # 
^ Both PrcK:ec|i^es 1 and 2 will be used, if 

4k 



time permits. 



-—Oct. 16 



— ^Gtet. 17 



Activity 14 
Activity 15 



.-—Oct. 20 - Activity 16 



"Visual Practice Sheet" 

Materials Used - Investigator constructed practice sheet 
"Sorting Shapes" 

Material*- Used - Visual File Card 9 (Visual Preliminaries) 
^ " Pick A ^atr^pard (Component 37) ^' 

^PolntlF^' Game' 
Materials Us^d' 



[^x^j^l tjl Card. X6 ' (yisual Pil^lmtnaries) 



-—Oct. 21 - Activity 17 



■—Oct. 22 - Activity 18* 



"Top. and •Botgsm'V 
Mab^f ij^ls .Usedy Vli 

"dbiM^J^^Course Gai 
Mat^^t^^^^sed - 

Comi 



/ 



L ImT^BJ^^^ (V 1 s ua ly^Jf e 1 imina r 1 e s) 
v^^n^]e.ss^^ be used. - 

m:i4i <^ai|^a 16 ^isoal Preliminaries) 



US 



—-Oct. 23 



Activi" 19 



its :t 



ihig» ^ibrroVs, foi* d 
'Ch|>14ren wilj. 
»lve^:for t^^^Qt 




\ 



0 r 



-—Oct . 24 - Activity 20 



"Geometric YOJ^P^iip^'PJ'g^^^ Pri^t^t^ 
MaterialJ^U ^ oiiiB t r uc t^^^eame 

"Outline Figures VilSuaJ!^^ Sheets" 
Materials ifsed - ln\^5j&if^^ibx/ cbrt^trijttex^^^bsuial practlc 

—Oct. 27 ^- Activity 21 - ^"Geometr;iet^ f/orm 6t ie^f^l^^^ li^ I ^ 

Materials u|e^'- InN^st^.gatotj^ cpp^sfc Atfted visual 
^ ^ ^ ' ' **^5heetV'I, 2 and 3 ^ 




o 
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Detail Discrimination In^depmetric 
^ Shapes and Outline Figures'; Page 3 



---Oct. 28 



Activity 22 - Reuse Orientation tqt^o ^ ^ * 

♦ Materials Used - Activity 19 packet 

. * Keplay game using same d 

^ ^ for Activity 19.= 





ACTIVITIES DESIGNED JPSg^^jAlGR.EASE A CHILD'S ABILITY TO DISTINGUISH 
THE DETAILS ' ir) C^gpETIllC SlUP FIGURES > 

—Oct. 29 - Activity 23 - •'Matchfftfe Shapes" 

Materials' Ufl^ed - Two Sets of Component 31 

Shapes will be marked with a grease pettcll 
on the back to Indicate the correct order 
for the teacher. 



—Oct. 30 - Activity 2A - 'Tlemeraber (^ame" 

Materlfl^s Used - Visual File Card 6 (Visual Preliminaries) 
|| . Activities will use objects , an^ 'the ob- 

jects will be of close similarity. 

Oct.^ 31 - Activity 25 - "Chdnge Game" 



Materials Used - Visual File Card 12 (Visual Preliminaries) 



—Nov. 3 



—Nov. 4 



Nov. 5/ 



- Activity 26 



"Get Matching Game" 

Materials Use;d - Visual File Card 21 (Letter Order) 
Component 33 

- Activity 27 ^ "Shape Twins" ^ , 

Materials Used - Visual File Card 68 (Word Detail) 



\ 



- Activity 28 



-—Nov. 7 - Activity 30 



?,rocedure 1 only 



Metric Shapes/Outline^ figures TwinQ'^*"^ 
Materials Used ir Reusc^'l^cti.vity 27 materials folder as 



1/ 




described on Visual File Card 68. 
Procedur^:^- If class size is 13 or less, 
activity A;tJ^i be a^ individual one; if 
class size is lA or more, activity will 
be opfil that is completed in pairs with 
one student doing thj^ activity and (^e, 
• . student acting as a judge of the cocr1|gj:- 

ness of the first child's choices. Stu- 
dents will then exchange rbles and plfli|^ 
^ the game again, n 

"Outline Figures Lotto" 7 

^atifcrials Used - Investig^^r constructed game *• 

"Gec^fctrlc Shapes Lotto" . . ^ 
Materials Used - Investigator constructed gam| > 
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Detail Dlscrlml 




n in GeometrlcJ 
Shapes and Out^llne Figures, Page 4 



-Nov. 10 - Activity '31^"^* ♦•Geometric Sh/ipeff/Outline Fjlgure Hemory Game" 

Materials U^ed - Chalkboartf' 



—Nov. 11 
-—Nov. 12 



Nov. 13 



Activity 32 - "Geometric Form/Outline Figure Double Match" 

Materials Used - Investigator constructed game 

- Activity 33 "Geometric Form/Outline Figure Double Match" j 

, Materials Used - Investigator cons trifictied' game. 

If class size is 12 or less, the activitf 

^ vill be conducte*4.n pairs; if class 

size is 13-18, activity will be con- 
ducted in groups o'£L3; if class size is 
19-24, activity t^llvbe conducted in 
groups of 4; if class size is 25-30, 
activity will be conducted in gtoups of 5. 

- Activity 34. - "Visual Practice Sheets" - * - ^ 

Materiala^sed - Investigator constructed visual practice 

sheets, designed to' increase children'K^ 
ability to discriminate det'ails in out- 
line figures. 



Nov. 17 - Activity 35 - "Visual Practice Sheets" -''''''-"^..Z 

Materials Used - Investigator constructed visual practice 
^ sheets, designed to increas^chi^dtlfrveVi' s 

ability to discriminate dejb^pts^ 
metric forms. 



-.-Nov. 18 - ^ates MacGinitie Test 
—Nov. 19-Nov. 26 - PRS Test 

Dec. 1 - Mail tests to me. 

Marph 22 - Gatefe MacGinitie 

March 23-30 - PRS Test 
. : -.-tMarch 31 - Mail' o me . 
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* SCHEDULE FOR TEACHING THE ACTIVITTES IN THE EXPERIMENT 

ACTIVITIES DESIGNED TO INCREASE A CHILD'S ABILITY 
TO DISTINGUISH THE ^RDER OF LETTERS 

i»--.Sept. 29 - Activity 1 - "Ordered Letters" 

Materials Used - Visual File Card 26 (Letter Order) 

— -Sept.,r30 - Activity 2 - 'l,etter Shapes" ^^\y^ . < M 

Materials Used - Visual I'ile Card 27 (Le^t^r Orden 

Oct. 1 - Activity 3 - "Order Line Drawing" 

Materials Used - Visual File Card Ul (Letter Order) 
( Reference to Visual File Card 34 (Letter 

^ * ^ . Order) . 

Oct. 2 Activity 4 - 'l.etter Pic^ A Pair" / 

Materials Used - Visual File Card 29 (Letter Ordc 
Component 37 - Pick A Pair Lettei 
Omit activities referring to Pick A Pair 
Shape 

' ' Component 33 

^ ' *- ' » 

---Oct. 3 - Activity 5 - "Letter Order Lotto" 

Materials Used - Visual File Card 28 (Lette.r Order) 

Component 36 -^otto Board and Letters 
y 'V Both Procedures 3 and 1 will be useck in 

*. '/v ■ \ this order, if time permits. ( 

06t. 6 - Activity 6 - "Letter Order Lotto" . ' ; 

Materials Used - Visual File Card 28 (L^t^j^Order) 

J Component 36 - Letter I^'^^W^^o^rd & Letters 

\^ , ^ Procedu'te 1 wilfebe conjaKoe^^ ^^^5 

^ 1 cedure 2 will C)e imple^apted for the 

'\ ■ ^ "^^^t 'Ji majority of the les-sonfJIprae^ pfei^io.d'. ' ; - 

" ' ' -• ' ^ J . ' ' '. c ^ A 

Oct . 7 - Activity 7 - "Visual Cla^.. Chart ^V" • ^ " 

Materials Used - Visual File Card 32 (Letter Order) ^ 

. Visual tlass Chart IV --'' v 

' .Visual Prafetice Sheets 4 and 5 •^v r 

Oct. 8 - Activity 8 - "Extra Help-^^ Practice ' Sheets" 

Materials Used - Visual File Card 35 (Letter Order) 
'm f Visual Practice^Sheets 6, 7, 13 and 14 

Clear Plastic Overlay 

three Procedures will be used - A on 
' * , Visual Practice Sheet 6, 2 on VisdPl^ 

Practice Sheet 7, 3 oo Visual Practice 
. Sheet 13 -and 14. 



4 



I 



--Oct. 9 - Activity 9^- "Letter Order Dominoe$" 

Materials Ufied - Visual File Card 36 (Letter Order) 

Component 39 - Lett;er Order A Domino6s ^IT^^B?'^ 



Procedure 1 used v 
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Letter Orientation/Word 
Detail Activities, Page 



---Oct. 10 - Activity 10 - "Letter Order Dominoes" 

Materials Used - Visual File Card 36 (Letter Order) 

Component ^39 - Letter Order A Dcminoes 
6oth Procedures 2 and. 3 will be used, if 
' time permits. 

V 

—Oct. 13 - Activity 11 - "Turn Around Game" and "Letter Checking" ^ 

Materials Used - Visual File Cards 50 & 51 (better Orientat 
Clear Plastic Overlay 

. A ^- . 

Oct. 14' - Activity 12 - "Orientatibn Move It To Prdve It" 

Materials Used - Visual FilV Card 52 (Lett^er Orientation) 
Flannel Board 

, . Component 32 - Felt Letters 

Both Procedures T and 2 will be used, if 
time permits, 



-—Oct. 15 

.— Qct.*^ 



Activity 13 
Activity 



"Orientation Line Drawing" 

L Materials Used - Visual File Card 65 (Letter Orientation) 
- "Same and Dif fcr,ent^Game" 

Materials Used - Visual'Sfile Card 54 (Letter Orientation) % 
0' ^oraponent 42 - Letter Orientation B Lettew 



0^ 



oth Procedures 1 and 2 will be used-; if 
time permits. ^ 



—Oct. 17 



-—Oct. 20^ -^Actiy 



—Oct. 21 - 
— nOoti.j^2/ - 




Activity 15 - "Letter Orientation Lotto" 

Materials Used - Visual iFile Card 55 (Letter Orientation) 
i'toiuponent 43 - Letter Orientation B Lotto 
j^: Board and Letters - ^ 

^ ^; Both Procedures 3 and 1, in this order, 

- - V will be used. 

16 - 'l^etter Or ientation^Lbtto" 

Materials Used - Visual File Card 55 (Letter Orientation) 

Component 43 - Letter "Orientation B Lotto* 
. ' ' Board and Letters ' 
A Procedure- 1 will be .continued rfnd Procedure 
^ V \ 2 added. 

Activity 17 - "Patience" " ' ' • 

Materials Used - Visual File rd 59 (Letter Orientation) 
Pocket Chart 

- _ * Component 45 - Matching Letters '| 

^ ^ Procedure 1 only will be used. 

Activ^j^^r^^ 

Used - Visual File Card 59 (XetLer Orientation) 
V^. W^^j , p^.ket Chart ' ^ 

'Component 45 - Matching Letters 
^ 185 ^ Procedure 2 only will be ufsed. ^ 
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Letter Orlentatlon/Word 
Detail Actlvitlee, Page 3 

m 

—Oct.' 23 - Activity X9 - ''Visual Class Chart VI" 
» Materials - Visual File Cards 60 6c 61 (Letter Orientation) 

Visual Class Chart VI 
Visual Practice Sheets 8 & 17 

Oct. 2A - ActivttX 20 - 'Vipual Class Chart VIII'' 

^ Materials Used - Visual File Cards 63 & (Letter Orientation) 
,^ Visual Class Chart Vlljr-' 

Visual Practice Sheets 15 & 16 

« 

— -Oct. 27 -^Activity 21 - "Letter Or j^je^tation Doroinoes" 

' / Materials Used - Visual File Card 56 (Letter Orientation) 

Component AA - Letter Orientation 'Dominoes 
Procedure 1 will be used if class size is 

10 OIF' less. . : 
Procedure 2 will be used if class size is 

11 or more. 

---Oct. 23\- Activity 22 - "Extra Help: Pick A Pair" 

Materials Used - Visual File Card 57 (Letter Orientation) 
Ditto of the Take-Home Balloon Game 
IP Procedure 1 used only 

ACTIVIIIES DESIGNED TO I^EASE A CHILD'S ABILITY 
TO tlSTINGUISH itlE DETAILS IN WORDS ' 

1 * z ^'^'^T'- — — ^ — : 

-—Oct. 29 - Activity 23 - "Detail Dot" 

Materials Used - Visual File Card 67 (Word Detail) 
- ^ ^ m Flannel Board 

Component 32 - Felt Letters 
;^ ' Three fellow dots 

Procedures 1 and 2 only will be used. 

^ ■ • ■ . ^ ■ ■ ^ 

—Oct. 30 - Activi-feytr24 - "Detail Line Drawing" 

^ Materials Used - Visual File Card 71 0owd Detail) 
^ Prbcedures 1 and 2 will be used, if 

time permits. / 

—Oct. 31 - Activity 25 - "Detail Word fwins" ^ ^ 

Materials Used - V^suaTi^ile Card 60 (Word Detail) , ^ 

Component A 6 - word Detail Twin Cards 
^ Pocket Chart % 
Procedure 1 only will be used. 




\ 



— ^ov. 3 - Activity 26 - "Detail Word Twins" v 

Ma^jgprials Used - Visual File Card"68 (Word Detail) \ 
Component 46 - Word Detail Twin Cards \ 
. y Component 50 * 
^ Procedure 2 only - If class size iis 13 ar 

* \ less, activity will be an individual one; 
w if claf?s size is 14 or more, activity ^■ 
0_ ' 18G ^^^^ completed in groups of two. 
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Letter Orientatlon/Woi 
4 flf Detail Activities, Pag 

/ * 

—Nov, 4 - Activity 27 - 'Wd Detail Lotto" ^ 

Majisrlals Used - Visual File Card 69 (Word Detail) 
1/ Component 47 - Word Detail Lotto Board 

and Letters 



—Nov. 5 - Activity 28 - "Detail Pick A Pair" . || 

Materials Used - Visual. mle Card 70 (Word Detail) 

Component 48 - Matching Detail Xards 
Procedure 1 only 



—Nov. 6 - Activity 29— "Visual Class Chart VII" 

Materials Used - Vidual File Cards 72 & 73 (Word Detail) 
Visual Class Chart VII 
Visual Practice Sheets 9, 10 & 20 
This activity is designed to complete 

(Visual Practice Sheets 9 & 10 only. 
Students may proceed to Visual Practice 
Sheet 20 if the^complete ^ & 10 early. 

-—Nov. 7 - Activity^ ^'^-'Vls^^ * 

Materials Used|- Visual File Cards 73^75 (Word Detail) 
. ^\ * Visual Pr^tice SheetWo, 18 & 19 

Students begin or complete Visual Practic 
i Sheet ^20, then proceed to work Visual 

1| Practice Sheets 18 & 19 individually 

^* and indefiendently. 'r*' 



r~Nov. 10 - Activity 31 - "Detail Triple Choice" 
> Materials Used - Visual File Card 76 (Word Detail) 

Pocket Chart ^ , ^, . „ . ^ 

—Nov. 11 - Activity 35 - "Double Match" \ • 

Materials Used* Visual File Card 77, (Word Detail) 
P / Component ;49 ^ Double Match Cards 

^ . / . • M^ocB^yix^ \ only 

'-—Nov. 12 - Activity 33/ -^^T)buble Match" 

Materials U?ed - Vistial File Card 77 (Word Det^i^l 
> ^ Component 49 - Double Match CardX. 

• ' Procedure 2 will be used - If class size 

^is 12 or less, activity will be con- 
ducted in pairs; if class s^ize is 13-18j 
' ■' m ■ . ' activity will bfe conducted in groups of 

• ( 3; i# class size is 19-24, activity will 

be conducted in groups of 4;, if class 
size is ^5,f31, activity will be con- 
ducted ih^^rou^js of 5. 
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Nov. 13 - Activity 34 - "Memory Game" 

. Materials Used - Visual File Card 79 (Word bfj^aitj 

/ * AC-^r-i Flannel Boa,rd |' 

' . lo7 Component 32 - Felt Letters 
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Letter Orientation/Word | 
Detail Activities, Page 5 



—Nov. 17 - Activity 35 - 'Visual Practice Sheet 21*' 

Materials Used - Visual File Card 83 (Word Detail) 

—-Nov. 18 - Gates MacGinitie Test - Mail to me. 

\ 

—Nov- 19-26 - PRS Tgst • . V 
—Dec. 1 - Mail tests to me. 
March 22 - Gates MacGinitie Test 

—-March 23-March 30 - PRS Test ^ * 

0 

—March 31 - Mail tests to me. 
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Activity ViHual Practice Slucte 



Purpose: To pjvc practice in dccidij^ig whicl\ sot ot ;;liapc6 and /or ftguros 
is identical to a stimulus set of shapes and/or ligurcs. 



Group Size: Individual 



Steps: Hold up )i copy of the practice sheet. Tell the dliildrcli that now they \;>ill 
each have a turn to look for the set of shapes t;hat is the same as the 
ringed set of shapes. 

Have each child write his name on each practice sheet. 

Let tl\f cliildren work independently on the practice sheets. As they work 
walk around the room and check that they have understood the directions 
and are doing each row. 

As the children finish, correct their papers. 



Act ivity 8 --Ccdinc t r Lc Shapes Domuux^s ^ 



Purpose: To develop a I lent ivcncas to the order of shapes. 



Group Size: Large group 



Mat er tti Is 
Steps 



Enclosed" Doininocs 





. • 






OS} 





2D 



On 



'Si 



On 



id 

ERIC 



Hold up n dotui no f-ind point to the line at the bottom. Tell the children 
that they should hold the domino so tiuit this line wi]Ll be flt the bottom.,, 

< Put' nias.king tape on the back of the domino and pl4^^ it^dfi' thej^jihalkbodrd. 

Tell the children that there are two sets of shapes on this domino. Cirale\ 
each set of shapes with your finger. Explain that you^will try to match one 
of these sets of shapes to another domino, f'' j * 

rick up another domino and say that you are going to pl?c'c it above the 
ff irsfvd^jmjj};/ to build a staircase. Point to the. two sets of •shapes that 
jare above and 1)elov>; each other and ask if these two sets of shapes matcli. 
(The shapes should not match .*) : 

• . 

.Explain that since the two sets of shapes do not match, you cannot leave 
the do.nino Wiierc it is. ' , ^ 

TeJ.1 the ciiildren that you are going to try to put th« domino at the bottoiTi 
of the staircase. Move the do:ni[io below the first domino so that^it ag^in 
makes a staircase. • ^ ' \ : 

Point to the two sets of shapes that are above and belo\^ each ot^er add ask 
if these two sets of shapes are the same. (Their shapes should match.). 

Explain that since the two sets of' shapes are tdie same, you can l^aye the - 
. domino there . - ' . • * 

Pick a.iother domino and tell the children that you are golrti'ltb add another 
domino. Try tlic donilno at the top of the staircase. Point (to the two sets 
of shapes that you have just put above and below each other ^d ask if these 
two sets of shapes arc the came. (The^ shapes should match,) Explain thaX 
81ai<^ thefie tvro se.ts are the same, the domino can stay where it is\.^^^y^^ 

Continue building the staircase, giving different children turns to place a 
dominn at the top and the.i to ciiock to see if it can stay there. If the " ^ 
domino cannot stay there, the chsild fUiould move it, if possible, to the . 
bottom orVi^l^ct another doiaino t^try. . o . ^ ' r^' 

Contttaie giving children turns until you feel confident that the cliildrcn 
can work independently. , * ' , ' * . . 

Pa.<;s. otit dominoes to each child.. 
rocclvi.'S" v;LLl' dej>oi.d on t]\c 
children have ah equal iiUi^lK.r oi 
coui:tr'ucl hi s own dotuijK* r t i i rcc^r^e , 



The .number of dominc^cs e^ch child 
of tht Lc5ta| gTAHip. . he f;ure all. 
do^'intrf^.' Each cliild will .then 







J 





r 




n 
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the tit-Jinc {\s the i i Ui^od sluipc. 
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Activity l3--Geomeiric Shape Detail 

Discrimination-' 
Visual Practice Sheet 1 



Directions: Draw a ring around 

tlie shape that looks 
^ • ^ the same as the rini;cd sliapc, 



oqoo 




/OnOO 



OOOa 



□OaD 




aODa ) 



J 



OaDO 



a-ODa 



OaOo 




□ aaD 




□ □Oa 



aDOO 



aDOa 




DDOa 




Ac.tlvUy 13--GconietrJ.c Sliapc Detail 

X DiscrimLnaliLon ^ . 

'Visual Practice Sheet 2 




V 



fircctions : , Drnw a ring arouna 

» Ll»c shape tliat looks ' 

thie same as Llt^ rii>iiod sha 

r , • ' 



<p>(I><i;' 




:tivlty l3--Goometric Slinpe Detail 

biscrlminqtion 
L8ual Practice Sheet 3 



Uirectionsr Draw a rtnt^ aLuuna ^^^^ i/y 
- the shnpo that looks' 

the same as the ringed shape. 




Activity --Geometric S'lfape Lotto 



Purpose : To develop a tte>it ivencss^ to the prder /of ^hapes. 
Group Size 
Materials : 



Large group 



Steps : 



Enclosed Lotto Boards ,(0n6 Lottp Board per/ student") 
Lotto 'cards. y 

Give each child a Lotto" board and have th«^chil^ren sit in ^grobp^ . of ' 

four.. • V / 

Oneg/^ild in each group of four ()laccs the Lotto cards facedown in the 
center of th^ pla;^ing area. . > . , 



Eacli child draws* cards f^-om the pile at Ills or her own pace, and places 
them on his or heV board so that the shades on the*^cards match the 
shapes on the boar^. If a chilci is uilable to^matcU^a card to any 
empty Square on his or her board, he or she should ^eUirn the card to 
the pile and draw a different card.^ , 

4 

Each child should continue to draw cards until his or her board is 
filled. . ^ ' 



If there arc enough materials, children may play Lotto ^^small 
'groups of three, in pairs, or individually rather than in groups,, 
of four. As a variation, have the children play for a, winner. \ 
They can take turns drawing cards a'nd matching .them to their ]^ 
board. If a child places a card on the wrong square or cannot | 
» match* a catd t<^ any of his or her empty squares, he or she should 
return the card to the center. Then it is the nextr child's turn 
The first child to fill a bodrd is. the winner. However, each 
child should continue to play until his or fier board is filled.^^ 
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Activity 27 - Ge<5«crric Forms and Outline Ficurcfi Twins 
Purpose: To develop altcntivcness to each shape in a scries 



Group size; 



Lai^e group 



MateiJ^l^:. Enclosed card? 

Chalkboard ledge 



Stcpn: Tell the children that they arc going to play a new game today. 

Show the children the deck of IVins, cards. point to t^ie card and 
ask il^anyonc knows what a twin is/ Discuss this'. Then explain 
that when twa series of shapes look ^exactly the «an?e,. you will call 
them twins. 

Hold up a' card on which the two shapes are different. /Xslc bhe 
children if the shapes are twins or not; Explain why the 

shapes' are different. Put the card on the left side of the 
chalk board.. Say that you will always put cards with shapes 
that are nbt twins In this place. 

Hold up a card 'on which the shapes are the same. Ask the children 
* If the shapes are twins or not. Place the card on t|;ie right 
side of-, the chalk ledge. Say that you will put all the cards with 
" shapes that are twins in this place. 

Put the pile of cards shape side down. Call on a child to draw the 
- top card, turn it over, and say whether or not .the words are the 
same. Have him or her tell you which, pile^f ca^s to put it .in. 

^ Give tfuree or four children turns||| draw the top card of the deck. 



turn it over, say whether or not- 
the card in the correct pile. 



shapes are twins, and place 



21G 



Activity 28 - Goomctric Forms ^jid OuLlinc Figures IVlns, Procedure 2 
Purpose: To develop attentivenesr, to each shape in a s^^ries 
Group size: Small gifoup or individual 

# o _ ■ * . 

Materials: Enclosed cards 

Steps: The child mi^es the cards and putn them^ shape side dovjn in a -pile. 

The^ child ^urns over the top card and decides whether the two 
forms on t^c card are t^e same or different. 

The'tchild sorts the card%, putting all those that have two words 
that are the same in one pile and all those that have two words 
that arc difCoreut in another pile. 

Note: If a child has difficulty, 70U may aid with a few cards. 




f 
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'Activity 33 - Geometric Form/Outlinc Fiiiurc Double Match, Procedure 2 
Purpose: To develop attentiveness to all the shapes in a series of shapes 



Group Size: SmaU groups 

Materials: Enclosed Double Match Cards 

Steps: Give each child a Double Match board and have the children sit 
in groups of four. 

^ ~^ ' ■ V \^ 

One child in each group places the cards facedown in the centcry^ 

of the playing area. ' ^ 

Each child draws cards from the pile at his or her own pace and. 
places them o^ his or her board so that the two words oh tha sp«^ce, 
of the board so that the two"" words on each card match the word shapes 
on the larger blue board. ^ If a chll-d is unable to match H card^ 
to any empty square, he or she should return the card to the pile 
and draw another card, - . • 

Eath player draws cards until his or her board is filled. 

Note: If there- are enough materials, children may play Double Match in 
small groups of three, in pairs, or individually rather than in 
groups of four. Each small group, pair, or individual child ^ 
should then be given one deck of cards. 

Children can also play for rff winner: first one to complete his card. 



• 
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APPENDIX B 



PREREADING SKILLS TEST 
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Prereading 
Skis 



Nome 



Dote of Testing 




Richard L. Venezky, Ronold C. Leslie, Mprgo R. Komm, ond Susan D. Pirfelmon 

Adapted from the Skills Tests published by 
Encyclopaedia Brilannica Educational Corporation 
OS o component of PRS, the Pre-redding Skills 
Program. 




Developmental Copy 
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©,1975-Tlie Boord of Regents of the University of Wisconsin System for the Wisconsin Research and 
Devefopment Center foi Cognitive Learning 22 V 



Visual Test: Word Detail Poi 
' 204 





nip 


rip 


rim 


(avid/ 


• 

aver 


arid 


avid 


fbankj 


1 lank 


back 


bank 


Tcage; 


cage 


stage 


cape 




v/ov/ 


vex 


vow 




vise 


vine 


fine 


— ^ 


erg 


ern 


A urn 


r hate y 


hare 

233 


fate 


hate 
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APPENDIX C ; 
EXAMPLE OF SCHEDULE FOR TEACHING THE ACTIVITIES IN THE EgPmMENT AS 

COMPLETED BY MRS. GRACIE RHYNE 



233 , 
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SCHEDULE FOR TEACHING THE ACTIVITIES IN THE EXPERIMENT 



ACTIVTIIES DESIGNED TO INCREASE A CHILD'S ABILITY 
TC DISTINGUISH THE ORDER OF LETTERS 



Sept, 

---Sept, 
—•Oct. 1 



29 
30 



Activity 1 



•Ordered Letters" 
Mater 



ials Used - Visual File Carck^ ^^Letter Order) 

Activity 2 - 'Xetter Shapes'' 2/^' ^ 

Materials Used - Visual File Card 27 (Letter Order) 

Activity 3 - 'Harder Line Drawing" 

Materials Used - Visual File Card 47 (Letter Order) 

Reference to Visual File Card 34 (Letter 
Order) 



---Oct. 2 



Activity 



4 - 'Pettier Pick A B<lr" 

Materials Used - Visual File Card 29 (Letter Order) 
Component 37 - Pick A Pair Letters 
Omit activities referring ^o Pick A Pai r 



Oct. 



V^bapfi. 

snent 33 



3 - Activity 5 - 'T-etter Order Lotto" - . 

Materials Used - Visual File Card 2i5 (tcttct Or^er)'' 

Component 36 * Lotto Board ''and Letters ^ 
Both Procedures 3 and 1 will be used, in 
this order, if time permits. 



Oct. 



6 - Activity 6 



—Oct. 7 - Activity 7 



"Letter Order Lotto" 

Materials Used - Visual File Card 28 (Letter Order) 

Component 36 - Letter Lotto Board & Letters 
Procedure 1 will be continued briefly. Pro- 
cedure 2 will be implemented for the 
majority of the lesson time period. 

•Visual Class Chart IV" 

Materials Used - Visual File Card 32 (Letter Order) 
Visual Class Chart IV 
Visual Practice Sheets 4 and 5 

/ 

-—Oct. 8 -^Activity 8 - "Extra Help: " Practice Sheets" 

y Materials Used - Visual File Card 35 (Letter Order) 

Visual Practice Sheets 6, 7, 13 and 14 
Cleat Plastic Overlay 

All three Procedures will be used - 1 on 
Visual Practice Sheet 6, 2 on Visual 
Practice Sheet 7 , 3 on Visual Practice 
Sheet 13 and 14. 



—Oct. 9 
i 



Activity 9 - "Letter Order Dominoes" 

Materials Used - Visual File Card 36 (Letter Order) 

; Component 39 - Letter Q^der A Dominoes 

Procedure 1 used 
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Letter Orientation/Word 
Detail Activities, Page 



^^^ct. 10 - Activity 10 



—-Oct. 13 - Activity 11 



••Letter Order Doininoes" 

Materials Used - Visual File Card 36 (Letter Order) 

Component 39 • Ketter Order A Dominoes 
Both Procedures 2 and 3 wil^ be used, if 
time permits. 



•Turn Around Game" and "Letter Checking" ^ \ 
Materials Used - Visual File Cards 50 & 51 (Letter Orientat 
Clear Plastic Overlay 



ap-Oet. 14 - Activity 12 



—Oct. 15 - Activity 13 



"Orientation Move It To Prove It" 

Materials Used - Visual File Card 52 (Letter Orientation) 
Flannel Board 

Component 32 - Felt Letters 
Both Procedures 1 and 2 will be used, if 
time permits. 

"Orientation Line Drawing" 

^taterlals Used - Visixal File Card 65 (Letter Orientation) 



-v-Oct. 16 - Activity 14 



—Oct. 17 -.Activity 15 



—Oct. 20 - Activity 16 



---Oct. 21 - Activity 17 



"Same and Different Game" 

Materials Used - Visual File Card 54 (Letter Orientation) 

Component 42 - Letter Orientation B Letter 
Both Procedures 1 and 2 will be used, if 
time permits. 

"Letter Orientation Lotto" ' ^ 

Materials Used - Visual File Card 55 (Letter Orientation) 
Component 43 - Letter Orientation B Lotto 

Board and Letters 
Both Procedures 3 and 1, in this order, 
will be used. 

"Letter Orientation Lotto" 

Materials Used - Visual File Card 55 (Letter Orientation) 
Component 43 - Letter Orientation B Lotto 

Board and Letters 
Procedure 1 will be continued and Procedur 
2 added. '\ 



"Patience" 
Materials Used 



Visual File Card 59 (Letter Orientation) 
Pocket Chart 

Component 45 - Matching Letters 
Procedure 1 only will be used. f 



EKLC 



---Oct. 22 - Activity 18 



"Patience" 
Materials Used 



7 V .C. 



Visual File Card 59 (Letter Orientation) 
Pocket Chart 

Component 45 - Matching Letters 
Procedure 2 only will be used. ^ 
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Letter Otlentatlon/Word . 
Detail Activities, Page 3 

i^ct. 23 - Activity 19 - "Visual Class Chart VI" 

Materials Used - Visual File Cards 60 ^& 61 (Letter Orientation) 
Visual Class Chart Vt 
Visual Practice Sheets 8 & 17 

«ii^ct. 24 - Activity 20 - 'Visual Class Chart VIII" 

Materials Used - Visual File Cards 63 & 64 (Letter Orientation) 
Visual Class Chart VIII 
Visual Practice Sheets 15 & 16 

/^Oct. 27 - Activity 21 - 'l.etter Orientation Dominoes" 

pf^<'r \.,,t \ > Materials Used - Visual File Card 56 (Letter Orientation) 

<r^t. I y^i/^ / Component 44 - Letter Orientation Dominoes 

^ ' Ck^^y ' ^^^^'^^ {^^'^''^^-'Ay) Procedure 1 will be used if class size is 

^ y 10 or less. 

Procedure 2 will be used if class size is 
y 11 or more. 

™Oct. 28 - Activity 2i2 - "Extra Help: Pick A Pair" 

. / Materials Used - Visual File Card 57 (Letter Orientation) 

"'^^L.i-'.t ^ J . ^: Ditto of the Take- Home Balloon Game 

n Di/) o / ),;;r , Procedure 1 used only 

, I. f { ^ ^rrjr < 

ACTIVITIES DESIGNED TO INCREASE A CHILD'S ABILITY 
^ TO DISTINGUISH THE DETAILS IN WORDS 



*i---Oct* 29 - - Activity 23 - "Detail Dot" 

Materials Used - Visual File Card 67 (Word Detail) 
Flannel Board 

Component 32 - Felt Letters 
Three yellow dots 

Procedures 1 and 2 only will be used« 



---Oct. 30 - Activity 24 - "Detail Line Drawing" 

Materials Used - Visual File Card 71 (Word Detail) 

Procledure^s 1 and 2 will be used, if 
time permits. 

i^--Oct. 31 - Activity 25 - "Detail Word Twins" 

i Materials Used - Visual File Card 68 (Word Detail) 

^ ^ Component 46 - Word Detail Twin Cards 

y / Pocket Chart 

/ Proceduiffe % only will be used* 

j» . 

•-Nov. 3 - Activity 26 - "Detail Word Twins" 

f Materials Used - Visual File Card 68 (Word Detail) 

Component 46 - Word Detail Twin Cards 
Component; 50 

/ Procedure 2 only - If class size is 13 or 

/ less, activity will be an individual one; 

' i' - - ^ ^ • ' ' • «^^^ if class size is 14 or more, activity ' 

a / OOQ will be one completed in groups of two. 

ERIC d6b j: 
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Ijetter Orientatlqn/Wor 
Detail -Activities, Pajj 



Nov* 4 - Activity 27 - "Word Detail Lotto" 



Materials Used - Visual File Card 69 (Word Detail) 

Component 47 - Word Detail Lotto Board " 
t and Letters 

—Nov. 5 - Activity 28 - •T)etail Pick A Pair" ' 

Materials Used - Visual File Card 70 (Word Detail) 

Component 48 - Matching Detail Cards ^ 
. Procedure 1 only | 

—Nov. 6 - Activity 29 - "Visual Class Chart VII" \ 

Materials Used - Visual File^Cards 72 & 73 (Word Detail) \. 

Visual. Class Chart VII j 
Visual Practice Sheets 9, 10 & 20 | 
This activity is designed to pomplete | 
. ' Visual Practice Sheets 9 & lO only. J 

Students may proceed to Visual Practice 
^ Sheet 20 if they complete 9 & 10 early 

* / 
—Nov. 7 - Activity 30 - "Visual Practice Sheets" / 

Materials Used - Visual File Cards 73 & 75 (Word Detail) . 

Visual Practice Sheets 20, 18 & 1^ 
Students begin or complete Visual Practic 
i Sheet 20, then proceed to work Visual . 

Practice^'STmets 18 & 19 incjlvidually 
and independently. <v;^ 



Nov. 10 - Activity 31 - 'Detail Triple Choice" 

Materials Used - Visual File Card 76 (Word Detail) 
Pocket Chart . , a, . • 

Nov. 11 - Activity 32 - "Double Match" 

Materials Used - Visual File Card 77 (Word Detail) 
Component 49 - Double Match Cards 
Procedure 1 only 

— Nrtv. 12 - Activity 33 - "Double Match" 

Materials Used - Visual File Card 77 (Word Detail) 
Component 49 - Double Match Cards 
Procedure 2 will be used - If class size 
is 12 or less, activity will be con- 
ducted in pairs; if class size is 13-18 
activity will be conducted in groups of 
3; if class size is 19-24, activity will 
be conducted In groups of 4; if class 
size is 25-31, activity will be con- 
ducted irf groups of 5. 

V ^ , . 
—Nov. 13 - Activity 34 - "Memory G^me" 

Matefialc: Used - Visual File Card 79 (Word Detail) 

Flannel Board : 
Component 32 - Felt Letters 
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Letter Orientation/Word 
Detail Activities Page 5 



•Nov, 17 - Activlty.,53^rv;Vl6ual Practice Slieet 21*' 

^^Materlals Uscd~- Visual File Card 83 (Word Detail) 

-Nov.. 18 - Gates MacGlnitie Test - Mail to me, 

-Nov, 19-26 - PRS Test x 



-Dec 1 - -Mal-l-t-es t*-t«r-Tne'";'^ A 1 c>. . \ 



-March 22 - Gates MacGlnitie. Test 
-March 23-March 30 - PKS Test 
-March 31 - Mail tests to me. 
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APPENDIX D 

TEST FOR DIFFERENCE BETl^EN TWO PROPORTIONS WHEN NUMERATOR IS SMALL 

AND DENOMINATOR, IS LARGE 
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The following discussion was included as an appendix to this 
study as it can not be Ipcated in English textbooks. It can be 
found in Pfanzagl and Puntigam, ''Aussagen Duber den quozienten Zweier 
Poisson parameter und deren anwendung auf ein problem der", Biometriiir > ; 

use of this test for statistical analysis also appears in a pat)er 

by A. W. Kimball, "Confidence Intervals for recombination 

experiments with microorganisms", Note 156, biometrics 17 , 1961, pp. 

150-153. The basis for the following discussion and the example 

used as illustration were taken from Statistics From Scratch , Third 

Edition (in press) by Peter Nemenyi, Sylvia K.Dixon and Nathaniel B. 

White, Jr., San Francisco, California. 

If the proportion rate in the. general poD^fetlon (in the absence 

olf the treatment) is known from long experiendWUSSJSwUalmost exactly) 

1 per 1000,%therf the test for equality of proportions adhers to the 

formula: p , « .001. But if the proportion rate with treatment 
rad 

and the proportion rate wiPthout treatment are both unknown, then a 
new problem in analysis arises. Two populations with unknown 
"mutation" rates p^ and P2 exist\ For example, a sample of n^ birth3 
from the first population yields a^ mutations and: a sample of n^ births 
from the second yields a^ mutations. Presumable the rates observed in 
the first sample, a^/n^^and the rates observed in the second sample, 
^2 ^^2 ^^^'^ exactly equal. They could, however, be different by 
chance even if Pj^ ~ "^^^ question of analysis becomes: Are 

^1 ^^1 ^2 ^^2 ^"^^^^^^^^^y different to convince us that Pj^ is 
not equal to p 

242 ' 
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If the rates weren't so small, wc could use the method based on the 
normal approximation and compute ^1 ^2 wg g . The standard error in 

th^^nominator is /^n^ n^^P^-^ " with the pooled estimate 

substituted in for the unknown (supposedly common) p. Then rejection 
of equality could be based on the nprmal table. But mutation rates or 
proportions are very small fractions of the total and the normal 
approximation is inaccurate. 

When two counts (a^ and ) with Poisson probabilities and. 
the null hypothesis says that two Poi$son probability distributions 
have means n 2P and p (same p both times). Under these 
conditions, it turns out that the conditional probability of a 
mutations in Sample 1 given the total number of metations ^2 
In both samples is a binomial probability, that is, 
^ probability of the general form: 

(JJ)p^ (1 - p)"'^, but with a^^ -r in place 

of the sample size n and r-T" place of p. 

'^l 2 ^ 

(This makes 1 - p = — ■ ) 

1 2 



a plays the role cf a. In other words, conditional Pr(a^ mutations i| 
^ + a^ a^ 

iwplc 1 siven a^ a^, mutations in all) ^( + (^^ + ' 
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• The null hypothesis--&ays, any one of the n^ births in Sample 1 
(Control for Hypothesl6^6 and Treatment with Geometric Shapes for 
Hypothesis 7) la just as likely to be a mutation as any one' of the 
n ^ births In Sample 2. Therefore picking any of the mutations at 
random, one should have a probability 



^ — of cu/Ding from Scu^ple X. Pick a. + mutations at 

rwidoo: tlien the probability of rone of thesn cooing from Saaiple 1 should be 
^1 ^1 * ^2 

U - — T^r-) , the chance of one cantag frcra Sample 1 shotaid be 

J- 2. _ , 

+ a <^ n \ ^ ^ ^ ^ ^ 

^ )( r^) (1 1^7-) and so on, follcwiiig the iWmula \ 

^ '^n^ + rig' ^ + Hg'. ^ 

<lven above. * 
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